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PREFACE 


The  Borlieafc  tables  of  logafithms  whioh  were  eom- 
puted  by  the  myentors  of  logarithms  haye  a  large  number 
of  dftnimal  plooos^  partly  in  order  to  ayoid  the  objection 
that  by  the  aid  of  logarithms  a  number  can  be  found 
only  to  a  limited  degree  of  aceurauBy,  partly  because  these 
tables  were  intended  to  serye  as  a  foundation  for  later  publi- 
cations. The  latter  purpose,  so  &r  as  the  trigonometrical 
&nctions  are  eoneerucd,  has  been  mainly  accomplished 
by  the  Trigonomyetriea  Britonnioa,  Oaudae  1638,  which 
was  published  by  Qellibrand  after  Briggs'  death,  and 
which  contains  the  natural  sines  and  cosines  to  15  and 
their  logarithms  to  14  decimal  places.  For  the  logarithms 
of  numbers,  the  Arithmetica  Logan thmica,  Londini  1624, 
which  was  published  by  Briggs  and  contains  the  logarithms 
to  14  deiEamal  places,  is  like  the  former  a  standard  work 
of  permanent  yalue.  But  it  was  soon  found  that  the  labour 
of  performing  a  calculation  by  the  aid  of  these  tables  was 
so  great,  on  account  of  the  large  number  of  decimal  pkces, 
that  theemployment  of  logarithms,  altbou£^  their  adyantage 
was  theovetieally  eyident,  did  net  commend  itself  in 
pmctiiM).  In  Older,  therefore,  to  obyiate  this  inconyenience, 
Adrian  Ylaoq  published  new  tables  of  ten-figure  loga- 
rithms of  numbeiw  as  well  as  of  sines,  cosines,  tangents 
and  cotangents  for  eyery  tenth  second  of  the  entire  quadrant, 
which  were  published  under  the  title  Arithmetica  Logarith- 
mica»  Gaudaa  1698,  wd  Trigonometria  artiftcialis,  Gaudae 
1633.  These  works  aeryed  as  a  basis  for  the  Thesaurus 
legarittuaonun,   Lipsiae  1794,   which   was  published  by 
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Vega,  and  which  even  now  is  considered  the  best  table 
of  ten-figure  logarithms.  But  as  it  soon  became  evident, 
that  a  computation  performed  with  a  smaller  number  of 
decimal  places  would  still  be  of  the  same  practical  value, 
other  tables  were  constructed,  which  for  the  sake  of 
greater  convenience  contained  seven  decimal  places  only. 
Of  such  tables  those  of  Sherwin,  Gardiner,  Callet  and 
•Vega  were  the  best  known  and  had  the  widest  circulation. 

Afi;er  these  tables  of  seven^figure  logarithms  had  been 
used  for  nearly  two  hundred  yeare,  it  was  seen  that  even 
logarithms  of  one  figure  less  might  be  used  for  many 
purposes  with  a  sufficient  degree  of  accuracy.  For,  all 
computations  based  on  any  measured  data  give  necessarily 
an  inaccurate  result  on  account  of  the  inaccuracy  of  the 
data  themselves,  as  the  errors  of  such  measurement's,  even 
when  obtained  by  the  most  perfect  instruments,  are  still 
larger  than  the  errors  which  may  be  produced  by  the 
accumulation  of  such  inaccuracies  as  arise  from  neglecting 
the  seventh  places  of  decimals  in  the  calculations.  The 
errors,  therefore,  by  which  the  result  of  the  computation 
will  be  affected,  cannot  be  much  altered,  if  the  seventh 
places  of  decimals  are  either  retained  or  entirely  omitted, 
and  this  is  the  reason  why  such  tables^  of  six-figure 
logarithms  are  now  used  by  astronomers  and  physicists 
for  all  ordinary  purposes. 

Doubtless  these  tables  would  have  come  much  earlier 
into  use,  if  there  had  been  any  as  conveniently  arranged 
as  the  best  tables  of  seven-figure  logarithms,  for  the 
advantage  gained  by  their  use  is  by  no  means  incon- 
siderable, as  a  computation  may  be  performed  in  about 
two  thirds  of  the  time  and  with  a  great  deal  less  labour 
and  with  less  liability  to  mistakes.  This  experience  is  made 
by  every  computer  who  has  used  tables  of  six  as  well  as 
of  seven  figures  for  any  length  of  time,  and  the  fact  be- 
comes even  of  greater  importance  in  regard  to  the  use 
of  such  tables  in  schools.  While  amateurs  and  beginners 
who  use  seven-figure  tables  for  their  computations  become 
bewildered  by  the  unnecessary  number  of  figures,  and  are 
thus  deterred  from  following  out  the  practical  application 
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of  thoir  mathomatioal  studios,  the  reverso  of  this  takos  place, 
when  they  make  use  of  six-figure  tables.  The  ease  with 
which  the  logarithms  are  found  from  such  tables,  and  the 
rapidity  and  ^Eicility  with  which  any  proposed  result  may 
bo  obtained,  render  computing  really  a  pleasant  pastime 
and  a  recreation  from  other  more  abstract  mathematical 
studies. 


PREFACE    TO    THE    STEREOTYPED 

EDITION. 


The  first  editions  of  these  tables,  the  Nova  Tabula 
Berolinensis,  Berolini  1852,  as  well  as  the  German  edition 
of  1860,  had  boon  printed  with  moveable  types.  Those 
were  published  previous  to  the  stereotyped  edition,  in 
order  to  see  how  far  the  now  arrangement  given  to  these 
tables  would  be  approved,  and  to  elicit  the  opinion  of  critics  so 
as  to  enable  the  author  to  make  in  the  present  stereotyped 
edition  such  alterations  as  would  be  generally  desired. 

This  purpose  has  now  been  aecomplished.  The  most 
eminent  scientific  men  have  acknowledged  the  value  of 
these  tables,  and  their  use  during  fifteen  years  has  fully 
established  the  fact,  that  their  arrangement  affords  the 
greatest  convenience  to  computers,  so  that  it  has  even 
been  followed  in  many  similar  tables  which  have  been 
published  during  this  time. 

In  regard  to  the  contents,  opinions  were  more  divided, 
according  as  the  wants  of  the  astronomer,  the  engineer 
or  the  mere  teacher  were  held  in  view.  However,  as  the 
book  must  necessarily  preserve  a  general  character,  any 
specialty  had  to  be  excluded;  but  in  order  to  satisfy  a  more 
general  wish  the  tables  of  Gauss's  logarithms  were  introduced. 
These  were  newly  computed  to  ten  figures  and  then  re- 
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duoed  to  six.  The  arrangement  of  the  tables  for  addition 
is  the  same  As  in  Wittstein's  tables.  *  The  same  is  the 
case  with  the  tables  for  subtraction  as  fiif  as  the  argument 
0^42,  but  the  remainder  of  the  tables  has  been  arranged 
differently  in  order  to  allow  the  differences  to  increase 
only  up  to  62  instead  of  1000,  as  would  be  case  if  the 
former  arrangement  had  been  followed  throughout  the 
entire  tables.  The  labour  of  computing  this  second  portion 
of  the  tables  in  order  to  obtain  this  essential  adyantagOi 
could  not  be  taken  into  account. 

An  enlargement  was  also  made  in  the  trigonometrical 
portion,  as  the  numbers  for  converting  sines  into  arcs 
were  added  for  the  first  five  degrees.  As  their  use  in 
computations  where  small  arcs  occur  is  more  oonrenient 
than  that  of  tables  extondcd  to  single  seconds,  the  latter 
have  been  omitted. 

The  few  errata  which  had  been  noticed  in  the  former 
editions  have  been  corrected. 


Berlin. 


C.  BREMIKER. 


*  WittstdD,  Siebenstellige  Gauss^Bche  Logarithmeny  Uatmorer  1866. 


INTRODUCTION. 


The  oommon  logarithm  of  a  number  (which  kind  of 
logarithms  is  exclasively  used  for  purposes  of  computation) 
is  the  exponent  of  the  power  to  whioh  it  is  necessary  to 
raise  the  number  10  in  order  to  produce  the  given  number. 
ThuSi  if  the  exponents  are  a  and  b,  and  if  we  put 

10«  =  A  and  10*  p=  B, 

a  is  the  logarithm  of  A  and  b  the  logarithm  of  B.    From 
the  above  equations  we  deduce  the  following: 


lO^^trsAB,  10^*= 


a 
c 


—        c 


or  if  we  introduce  l(^arithms  according  to  the  definition 
given  above, 

A  ^  —     a 

log  AB=a+b,  log  ■g:=a—b,  log  A^=ae,  log  Ya=- 


Hence  we  see  that  the  logarithm  of  a  product  of  two 
fiftetCMTs  (or  of  any  number  of  factors)  is  equal  to  the  sum 
of  ihe  logarithms  of  the  two  fajotors  taken  separately. 
Furdier,  the  k^arithm  of  the  quotient  of  one  number  divided 
by  another  is  equal  to  the  logarithm  of  the  dividend  minus 
the  logarithm  of  the  divisor.  The  logarithm  of  the  power 
of  any  qnantity  is  equal  to  the  product  of  the  logarithm 
of  die  quantity  and  the  exponent  of  the  power.  The 
logarithm  of  the  root  of  a  quantity  is  equal  to  the  logarithm 
of  the  quantity  divided  by  the  index  of  the  root. 

These  four  prindples  embrace  the  use  of  logarithms; 
and  their  applicatioti  requires  that  we  should  have  means 
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by  which  we  may  easily  find  for  any  given  number  its 
logarithm  as  well  as  for  any  given  logarithm  the  cor- 
responding  number.  This  want  is  supplied  by  a  logarithmic 
table,  which  contains  the  logarithms  of  all  integral  numbers 
within  certain  limits. 

From  the  above  definition  of  logarithms^  which  is 
sufQcient  for  all  practical  purposes,  wo  easily  deduce  the 
following: 

log  ai  =  —  1, 
log  0.01  =  —  2, 
log  0.001  =  —  3, 
log  0.0001  =  —  4, 
etc. 


log  1  =  0, 
log  10  =  1, 
log  100  =  2, 
log  1000  c=  3, 
etc 


and  we  see  also  that  these  numbers  are  the  only  ones 
whose  logarithms  are  integral  numbers.  The  logarithms 
of  any  other  numbers  are  composed  of  an  entire  part 
which  is  called  the  characteristic  and  a  decimal  part 
which  is  called  the  mantissa.  It  is  this  decimal  part 
which  is  given  in  the  tables,  while  the  characteristic  is 
easily  added  according  to  the  above  table.  For  integral 
numbers  it  is  equal  to  the  number  of  places  of  figures 
in  the  given  number  minus  1,  while  for  decimals  the 
characteristic  is  negative,  and,  numerically,  1  greater  than 
the  number  of  ciphers  which  immediately  follow  the  decimal 
point 

TABLE  I. 

This  table  contains  on  the  first  four  pages  the 
logarithms  of  all  numbers  from  1  to  1000.  The  numbers 
are  found  in  the  columns  headed  N,  while  on  the  same 
line  to  their  right  stands  the  decimal  pa;rt  of  the  logarithms. 
To  this  we  must  add  the  characteristic  according  to  the 
rules  given  above ;  that  is,  0  for  numbers  between  0  and 
10,  1  for  numbers  between  10  and  100,  2  for  those 
between  100  and  1000,  etc.  Thus,  for  example,  we  find 
to  the  right  of  the  number  574  the  decimal  part  .758912, 
and  as  the  characteristic  is  2,  we  have  2.758912  as  the 
logarithm  of  574.  The  following  pages,  from  6  to  185, 
give  the  decimal  part  of  the  logarithms  of  all  numbers 
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IX 


of  five  figures,  that  is,  of  those  between  10000  and  100000, 
from  wliich  the  logarithm  of  any  giren  number  can  be 
easily  deduced. 


To  find  the  logarithm  of  any  given  numher. 

If  the  number  has  five  figures  we  must  look  for  the 
first  four  figures  in  the  column  headed  N,  and  for  the 
fifth  in  the  horizontal  line  at  the  head  of  the  table. 
Where  the  yertioal  column  corresponding  to  the  latter 
meets  the  horizontal  line  of  the  first  four  figures,  we  find 
the  four  last  figures  of  the  logarithm  (or  rather  of  its 
decinud  part).  The  two  first  figures  are  to  be  found  on 
the  same  line  in  the  vortical  column  headed  0;  they  are 
printed,  however,  generally  only  on  every  fifth  line,  as 
they  are  the  same  for  many  consecutive  logarithms.  If, 
for  instance,  we  want  to  find  the  logarithm  of  11677,  wo 
find  on  page  9  in  the  column  headed  7  and  on  the  line 
of  1167  the  figures  7331,  which  combined  with  06  in  the 
column  headed  0,  make  up  the  decimal  part  of  the 
logarithm,  that  is,  .067331,  and  as  the  characteristic 
of  the  logarithm  of  a  number  of  five  figures  is  4,  we 
have  log.  11677  =  4.067331. 

Similarly,  if  we  wanted  to  find  the  logarithm  of  39813, 
we  should  find  on  page  65  in  the  same  manner  the  last 
four  figures  0025.  But  in  this  case  they  must  bo  com- 
bined with  the  figures  60  in  the  line  following,  because 
there  ocurred  in  the  first  line  a  change  of  the  figures 
from  59  to  60,  a  fact  which  is  indicated  by  the  small 
horizontal  line  over  the  0.  Therefore  the  logarithm  in 
this  case  is  4.600025. 

If  the  given  number  has  more  than  5  figures,  we 
consider  those  following  the  fifth  as  decimals  by  which  the 
difference  of  two  consecutive  logarithms  must  be  multiplied. 
This  product  is  the  proportional  part  which  must  be 
added  to  the  logarithm  of  the  number  containing  only 
the  first  five  figures.  For  example,  suppose  we  want  to 
find  the  logarithm  of  the  number  11677697.  From  the 
tables  we  find  that  the  logarithms  of  the  numbers  11677 
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and  11678  are  respeotiyely  .067331  md  .067368,  and  we 
see  tliat  their  difference  is  equal  to  37  units  of  the  sixth 
decimal  place.  We  have  therefore  0.697  X  37  a  26,  and 
must  add  this  to  the  logarithm  of  the  number  11677. 
Thus  we  find  for  the  logarithm  of  the  giren  number, 
haying  regard  to  the  rules  given  for  the  characteristic, 

7.067857. 
In  order  to  obviato  the  trouble  of  such  multiplications  as 
we  had  to  perform*  in  the  above  example,  small  tables 
are  given  on  the  right  margin  of  the  tables,  in  the  column 
headed  PP,  from  which  these  products  can  be  easily 
obtained.  For  the  above  example  we  would  make  use 
of  the  small  table  headed  37  and  would  take  from  it 
according  to  the  three  figures  of  the  decimal  part  697 

for  0T6       ...    22.2 
0.09     ...      3.33 
0.007    .     .    .      0.259 


that  is  for  0.697 


25.789 


or  26  units  of  the  sixth  decimal  place.  This  addition  can 
easily  bo  performed  mentally,  as  the  decimals  need  to 
be  taken  into  account  only  so  far  as  they  have  any 
effect  in  altering  the  last  (sixth)  figure. 

As  a  number  of  five  figures  can  be  deduced  from 
any  number  whatever  by  multiplying  or  dividing  the 
latter  by  a  power  of  10,  it  follows  that  the  logarithm  of 
the  latter  can  differ  from  that  of  the  first  only  by  a 
number  of  units  in  the  characteristic  Therefore  any 
number  whose  logarithm  is  to  be  found  from  the  tables 
is  treated  as  a  number  of  five  figures  as  far  as  the 
mantissa  is  concerned,  and  the  characteristic  is  found  by 
subtracting  1  from  the  number  of  figures  which  precede 
the  decimal  point.  Thus  we  have  log.  25.08517  ^a  log. 
25085.17  —  log.  1000  =  4.399417  —  8.000000  = 
1.399417.  Likewise  we  have  log.  0.085132  a  log.  85132 
—  log.  1000000  =  4.930093  —  6  =  0.980093  —  2  = 
8.930093—10.  The  last  form,  where  the  subtrahend  is  10  or 
a  multiple  of  10,  is  generally  adopted  for  the  logarithms 
of  proper  fractions. 
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To  find  the  number  corre&ponding  to  any  given  logarithm. 

If  we  want  to  find  the  number  corresponding  to  a 
given  logarithm,  wo  must  firsts  look  for  the  two  first 
figures  of  the  mantissa  in  the  column  headed  0,  and  then 
in  the  columns  headed  0^  1,  2/  3  etc.  for  those  four 
figures  which  are  less  than,  bu(  come  nearest  to,  the  four  last 
figures  of  the  given  logarithm.  Then  we  take  from  the 
vertical  column  headed  N  the  four  figures  of  the  number 
which  stands  on  the  same  horizontal  line,  and  as  fifth 
iiguro  that  which  heads  the  vertical  column.  The  figures 
following  the  fiftii  are  obtained  by  dividing  the  difference 
of  the  given  logarithm  from  the  nearest  one  we  found 
in  the  tables  by  the  difference  of  two  consecutive  logarithms. 
For  example,  if  we  want  to  find  the  number  corresponding 
to  the  logarithm  2.185249,  we  first'  find  on  page  16  the 
nearest  logarithm  185230,  to  which  the  number  15319 
belongs.  Subtracting  this  l<^rithm  from  the  given 
logarithm  we  find  the  number  19>  which  must  be  divided 
by  the  difference  of  two  consecutive  logarithms^  that  is 
by  29.  From  the  small  table  headed  29  on  the  right 
side  of  the  page  we  find  0.6  for  17.4  4and  for  19  —  17.4 
as  1.6  still  0.06.  Therefore  the  number  would  be  15319.66, 
but  as  the  characteristio  of  the  given  logarithm  is  2,  we 
see  that  the  number  really  is  153.1966.  If  the  logarithm 
8.185249  had  been  given,  the  corresponding  number 
would  contain  the  same  figures  as  before,  that  is  1531966, 
but  as  it  must  contain  9  figures  on  account  of  the 
characteristic  8,  we  must  add  two  ciphers,  so  that  the  number 
really  will  be  153196600.*  And  if  the  given  logarithm 
had  been  7.185249  —  10,  the  corresponding  number  would  . 
be  0.001531966. 

TABLE  n. 

This  table  contains  the  logarithms  of  the  trigonometrical 
functions,  sine,  cosine,  tangent  and  cotangent,  for  every 
tenth  second  of  the  entire  quadrant.    The  headings  of  the 

*  Dividing  19  by  29  we  really  obtain  6552,  therefore  the  number 
oa^t  to  be  153196552,  bat  the  aocoracy  thus  gidned  would  be  illuBory 
u  we  camiot  obtain  tkoie  hut  places  from  six  figure  logarithms  with  accuracy. 
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different  columns  as  well  as  tlie  minutes  and  seconds 
on  the  left  hand  side  of  each  page  refer  to  angles  between  0° 
and  45®,  while  for  angles  between  ib^  and  90°  we  find 
the  same  at  the  foot  of  the  columns  and  to  the  right 
of  each  page.  For  the  five  first  degrees  we  find  in 
the  column  headed  b  numbers  which  serve  for  converting 
sines  into  arcs  and  vice  vers^. 


To  find  the  logarithm  of  the  siney  tangenty  cosine^  or 

cotangent  of  any  given  angle. 

If  the  angle  is  less  than  2®46'30'^  it  is  most  con- 
venient to  find  its  sine  and  its  tangent  from  Table  I. 
For  instance,  if  the  arc  2**  1'  17".83  be  given,  which 
according  to  page  131  is  equal  to  7277.83  seconds,  we 
find  on  the  same  page 

log  7277.83  =  3.862002 
8      =  4.685485 

log  sin  =  8.547487 
and  again  on  the  same  page: 

log  7277.83  =  3.862002 
T      =  4.685755 

log  tang  =  8.547757 
Further    we    obtain   log  cotang   by   subtracting   log 
tsmg    from   1,  therefore  in  this    case   1.452243,   and   log 
cos  is,  according  to  p£^e  200, 

9.999729. 
If  the  angle  is  between  2®  46' 30"  and  5^  wo  can 
find  the  sine  and  tangent  either  by  interpolation  from 
the  tables  on  pages  204  to  217,  or  else  make  use  of  the 
tables  headed  b.  For  instance,  if  the  angle  2<)  58' 12^34 
is  given,  we  have: 

log  20  58' 12".34  =  4.029073 
log  r  page  458       5.314425 

log  arc 
b  from  page  205 

log  sin 


8.714648 
—  194 


8.714454 
Similarly  we  obtain  Mog  tang,  if  we  add  to  the  logarithm 
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of  the  arc  the   number  from  table  b,  multiplied  by  2. 
ThuB  we  have 

I(^  arc     8.714648 
2  b         +389 

log  tang    8.715037 

For  angles  greater  than  5®  we  use  table  II  alone, 
from  which  we  find  the  logarithms  of  the  trigonometrical 
functions  of  any  angles  with  the  aid  of  the  small  tables 
for  the  difPerences. 

If  we  want  to  find  log  sin  7®  17'  32".3,  we  first  find 
on  page  231  Ic^  sin  7®  17'  30"  =  9.103531  and  the  difference 
165.  From  the  small  table  headed  165  we  then  find 
33.0  corresponding  to  2",  and  4.9  corresponding  to  0".3. 
These  added  give  37.9,  or  simply  38,  as  we  neglect  the 
seventh  decimal.  This  must  be  added  to  the  logarithm 
taken  from  the  table,  since  the  sine  increases  with 
the  arc.  Hence  we  finally  obtain  log  sin  7<^17'32".3 
=  9.103569. 

K  again  we  want  to  find  log  cotang  54®  58'  17".9,  we 
find  on  page  398  log  cotang  54®  58'  10"  =  9.845720 
and  the  difference  45.  Then  we  obtain  from  the  table 
corresponding  to  this  difference  31.5  for  7"  and  4.1  for 
0".9.  Therefore  we  must  subtract  36  from  the  logarithm 
above,  since  the  cotangent  decreases  as  the  angle  increases. 
Hence  we  finally  have  log  cotang  54®  58'  17 ".9  =  9.845684. 


To  Jind  the  acute  angle  corresponditiff  to  any  given 
logarithm  of  the  siney  tangent,  cotangent  or  cosine. 

If  we  want  to  find  from  the  tables  the  acute  angle 
corresponding  to  the  logarithm  of  a  trigonometrical  function, 
we  must  distinguish  the  two  cases,  where  the  logarithms 
increase  along  with  the  angle  and  where  they  decrease. 
The  first  case  occurs  in  the  tables  of  the  sines  and  tangents. 
We  must  then  look  for  the  nearest  logarithm  which  is 
less  than  the  given  one.  We  will  denote  this  by  a  and 
the  next  logarithm  in  the  table  (which  will  be  greater 
than   the  g^ven  one)  by  b.     Then  we  must  subtract  a 
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from  the  given  logarithm  and  divide  the  difference  by 
the  difference  of  a  and  b,  which  is  given  in  the  tables. 
If  we  convert  the  quotient  into  a  decimal  fraction  and 
move  the  decimal  point  one  place  farther  to  the  right, 
we  obtain  the  seconds  and  fraction  of  a  second,  which 
must  be  added  to  the  angle  corresponding  to  the  logarithm 
a.  The  division  can  be  performed  by  the  aid  of  the 
small  tables  in  the  margin.  If,  for  example,  log  sin  = 
9.872574  is  given,  we  find,  on  page  438,  9.872565  as  the 
nearest  logarithm  which  is  less  than  the  given  one  and 
which  corresponds  to  the  angle  48®  13'  10''.  The  difference 
between  this  logarithm  and  the  given  one  is  9,  which  number 
must  be  divided  by  the  difference  of  two  consecutive 
logarithms,  that  is,  by  19.  We  thus  obtain  0.47,  and  by 
moving  the  decimal  point  one  place  farther  to  the  right, 
4.7.  The  angle  corresponding  to  log  sin  9.872574  is 
therefore  48®  13'  14".7. 

In  the  second  case,  where  the  logarithms  decrease  as 
the  angles  increase,  if  we  want  to  find  the  angle  cor- 
responding to  a  log  cosine  or  log  cotapgent,  we  must 
find  in  the  tables  the  nearest  logarithm  which  is  greater 
than  the  given  one,  subtract  the  latter  from  the  first, 
and  divide,  as  before,  the  difference  by  the  difference 
given  in  the  tables.  For  example,  if  log  cos ««  9.710739 
were  given,  we  should  find  on  page  373  that  9.710751 
is  the  nearest  logarithm  which  is  greater  than  the  given 
one  and  that  the  angle  corresponding  to  this  is  59®  5'  10". 
The  difference  between  this  ajsd  the  given  logarithm  is 
12,  which  divided  by  35  gives  0.34.  Therefore  the  angle 
corresponding  to  the  given  logarithm  of  the  cosine  is 
59®  5'  18".4. 

If  the  sine  or  the  tangent  of  a  very  small  angle 
be  given  we  cannot  follow  these  rules,  as  the  interpolation 
with  regard  only  to  the  first  diffBronises  would  not  give 
an  accurate  result  In  this  case  we  make  use  again  of 
the  table  for  converting  sines  into  arcs  and  vice  versA^ 
Suppose  log  sin  =  8.370848  to  be  given.  Then  we  find 
from  page  196  that  the  corresponding  angle  must  lie 
between  1®20'40"  and  V20'M'\  md  as  the  number  b 
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is  40^  we  add  this  to  the  given  log  sin  in  order  to  obtain 
the  logarithm  of  the  are.    We  have  therefore 

log  sin  =  8.870848 
b=       +40 

log  of  the  arc  =  8.370888 

This  is  the  logarithm  of  the  arc  expressed  in  parts 
of  the  radius;  therefore,  if  we  want  to  have  it  expressed 
in  seconds  of  arc,  we  must  add  the  logarithm  5.314435, 
according  to  page  458,  and  hence  we  have: 

log  arc  =  8.370888 
log  r  =  5.814425 

log  of  the  arc  in  seconds  as  3.685313 
and  from  page  82  we  find  the  angle  10  20'45".21. 

In  order  to  convert  the  logarithm  of  a  tangent  into 
the  logarithm  of  tJie  arc,  we  must  subtract  from  the 
former  2  b;  at  any  rate  up  to  angles  of  3^  we  may  adopt 
this  rule  as  practically  correct,  while  for  4^  the  error  amounts 
to  0.8  and  for  5®  to  1.6  units  of  the  last  decimal,  as 
the  numbers  2  b  taken  from  the  tables  are  iGDr  3^  and  4<^ 
respectively  705.6  and  1102.8,  while  the  true  numbers 
are  706.4  and  1104.4. 

If  we  want  to  find  the  angle  corresponding  to  log 
tang  =  8.704509,  we  find,  from  page  205,  b  =»:  185.8,  and 
hence  2  b  =  372.    We  have  therefore: 

log  tang  =  8.704509 
2b  =     —372 

log  of  the  arc  =  8.704137 
log  r  in  seconds       5.314425 

log  of  the  arc  in  seconds       4.018562 
and  aooording  to  page  6       2^  58'  56''.^ 

In  computations  where  only  small  angles  occur  this 
method  is  especially  convenient,   as  we  need  not  then 
convert  the  arcs  into  seconds,  but  express  them  all  in^ 
parts  of  tbe  radius. 

If  we  have  to  find  the  sine,  cosine,  tangent  or  co- 
tangent of  an  angle  greater  than  90®,  we  must  subtract 
from  the  angle  the  greatest  multiple  of  90®  contained 
therein.     YHiere  this  is  an  even  multiple,  we  take  from 


XVI 


INTRODUCTION. 


the  table  the  sine,  coeine,  tangent  and  cotangent  of  the 
remaining  acute  angle,  but  if  it  should  be  an  odd  multiple, 
we  must  take  respectiyely  the  cosine,  sine,  cotangent  and 
tangent  of  the  acute  angle.  Moreover  we  must  observe 
that  the  sine  is  negatiye  in  the  third  and  fourth  quadrants, 
the  cosine  in  the  second  and  third,  and  the  tangent  as 
well  aa  the  cotangent  in  the  second  and  fourth  quadrants. 
All  these  relations  are  exhibited  in  the  following  table, 
where  z  denotes  any  acute  angle. 


1 


r 


Angle. 

Sine. 

Cosine. 

Tangent. 

Cotangent 

2 

90  +  2 
180  +  2 
270  +  2 

+  Sin2 

+  C0B2 

—  Sin  2 

—  Cos  2 

+  C08  2 

—  Sin  2 

—  Cos  2 
+  Sin2 

+  Tang2 

—  C0tg2 

+  Tang2 

-  C0tg2 

+    C0tg2 

—  Tang« 

+    C0tg2 

—  Tang  2 

We  see  from  this  table  that  there  are  always  two 
angles  belonging  to  any  given  trigonometrical  fiinction. 
If,  for  instance,  a  negatiye  log  cosine  should  be  given, 
we  can  either  take  it  as  a  sine,  and  add  the  angle 
corresponding  to  it  to  90®  in  order  to  obtain  the  angle 
corresponding  to  the  given  log  cosine,  or  we  may  take 
it  as  a  cosine  and  add  180^  to  the  corresponding  angle. 
Therefore,  in  order  that  there  may  be  no  ambiguity  in  regard 
to  the  quadrant  in  which  the  angle  lies,  we  must  know,  besides 
the  given  logarithm  and  its  sign,  also  the  sign  of  another 
trigonometrical  function  of  the  same  angle.  But  it  is  clear, 
that  the  two  functions  whose  signs  are  given  must  never 
be  the  tangent  and  the  cotangent,  as  these  have  always 
the  same  sign.  If,  for  instance,  log  tang  =  0.17092S  is 
given  and  we  know  besides  that  the  tangent  is  negative 
while  the  cosine  is  positive,  we  must  look  for  the  given 
logarithm  in  the  column  of  cotangents  and  add  270®  to 
the  corresponding  acute  angle.  Thus  we  should  find  for 
the  angle  304®  0'  19".8,  since  the  acute  angle  whose 
cotangent  is  0.170923  is  S*®  0'  19".8. 

Usually  the  trigonometrical  calculations  are  so  worked 
out  that  for  the  determination  of  an  angle  we  obtain 
in   the    end    the  logarithms  .  of  two  numbers  which   are 


INTRODUCTION. 


XVII 


proportioDal  respcctiyely  to  the  sine  and  cosine  of  the 
angle^  besides  the  signs  of  tliose  numbers,  that  is 
log  a  sin  A  and  log  a  cos  A,  where  a  is  a  certain 
unknown  number  and  A  is  the  angle  which  wo  want 
to  find.  The  difference  of  the  two  logarithms  is  then 
equal  to  log  tang  A,  and  the  angle  lies  either  in  the 
first  or  third  quadrant  according  as  the  two  logarithms 
correspond  both  to  positive  or  both  to  negative  numbers, 
the  case  in  which  a  logarithm  belongs  to  a  negative 
number  being  usually  distinguished  by  a  small  n  attached 
to  the  logarithm.  On  the  other  hand  the  angle  lies  either 
in  the  second  or  the  fourth  quadrant  according  as  the 
signs  are  respectively  positive  and  negative  or  negative  and 
positive.  After  having  obtained  A  we  then  can  find  log  a, 
if  we  subtract  either  log  sin  A  from  the  first  or  log 
cos  A  from  the  second  of  the  two  logarithms. 

The  following  table,  which  supplies  an  example  for 
each  of  the  four  cases,  will  serve  to  make  these  rules 
more  clear. 


a  Sin  A 
a  Ckw  A 


tang  A 

A 

Sin 

Cos 

a 


) 


3.085711 

9.502810 

1.883911  n 

8.115851  n 

2.713009 

9.672991  n 

2.005769  n 

7.921026 

0.372702 

9.829819  n 

9.878142 

0.194825  n 

67  1  34.6 

1455656.9 

217354.7 

3023332.5 

9.964110 

9.918314  n 

9.901975  n 

9.925744  n 

3.121601 

9.754677 

2.103794 

8.190107 

The  first  two  lines  contain  the  given  logarithms  of 
a  sin  A  and  a  cos  A,  to  which  an  n  is  attached  when  the 
numbers  corresponding  to  them  are  negative.  The  difference 
of  these  logarithms,  which  is  log  tang  A,  is  found  in  the 
third  line,  and  the  angle  corresponding  to  this  in  the 
fourth.  To  obtain  log  a  we  use  either  sin  A  or  cos  A, 
and  in  order  to  make  the  interpolation  as  easy  as  possible 
we  always  take  the  greater  one  of  the  two.  Subtracting 
this  from  the  greater  of  the  two  given  logarithms 
we  obtain  log  a.  a  being  always  a  positive  quantity,  as 
we  have  assumed  that  the  signs  refer  to  the  trigonometrical 
functions  alone. 
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TABLE  m.    A  and  B. 

The  table  of  Gauss's  logarithms  for  addition  and  sub- 
traction consists  of  two  parts  A  and  B,  the  first  of 
which  soryos  for  addition  as  well  as  for  subtraction,  while 
the  second  is  used  only  for  subtraction^  in  case  the 
difference  of  the  logarithms  should  exceed  0.42.  If  log  a 
and  log  h  are  given  and  we  want  to  find  log  (a  +  b) 
we  must,  if  a  is  greater  than  h,  obtain  the  argument  A  by 
subtracting  log  a  from  log  A+10.  By  means  of  this  argument 
we  find  B  exactly  in  the  same  way  as  we  found  the 
logarithm  of  a  given  number  from  Table  I,  and  we  have 
then  log  (a  +  *)  =  log  a  -j-  B.  For  example,  if  the  two 
logarithms  8.753210  —  10  and  0.181089  are  given,  we 
should  take  the  first  as  log  h  and  the  second  as  log  a. 
Therefore  we  should  have  10  +  log  ^  =«  8.753210  and  A 
=  8.622121,  and  we  should  find  from  page  463,  B  = 
0.017822.  When  we  make  any  computation,  we  have 
usually  the  two  logarithms  written  one  underneath  the 
other,  so  that  it  is  easy  to  take  their  difference  at  a 
glance  without  writing  it  down,  and  then  to  find  B  from 
the  table.  If  we  write  this  underneath  the  given  logarithms 
and  add  it  to  the  greater  of  the  two,  wo  obtain  log 
(a  -j-  b).  Thus  the  example  given  above  should  be 
written  thus: 

log  b    8.753210—10 

log  a    0.131089 
B    0.017822 

log.  (a  +  b)    0.U8911 

If  we  want  to  find  the  logarithm  of  the  difference,  log 
(a  —  b),  we  must  use  again  as  argument  the  difference 
of  the  two,  which,  however^  in  this  case  must  be  obtained 
by  subtracting  the  lesser  logarithm  from  the  greater. 
If  we  use  the  same  logarithms  as  before,  the  difference 
which  we  now  denote  by  B  would  be  1.377879;  and 
using  tliis  as  argument,  we  should  find  either  the  cor- 
responding A  from  the  first  part  of  the  table,  or  0  from 
the  second,  and  then  obtain  log  (a  —  b)  either  by  adding 
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A  to  the  lesser  or  C  to  the  greater  logarithm.     In  the 
above  example,   whore  B  exceeds  the  limits  of  the  first 
part,  we  can  only  take  0  from  the  second  part,  and  wo 
have  in  this  case 

log  b    8.753210  —  10 
log  a    0.131089 
page  514  0    9.981415 

log  (a  —  b)    0.1 12504  =  log  a  +  C 
where    we    find  C   from   page   514,    using  as  argument 
1.377879  =  B. 

Second  example.  If  the  two  logarithms  3.001750 
and  2.854171  are  given,  the  argument  A  for  the  addition 
would  be  9.852421,  while  B,  the  argument  for  tho  sub- 
traction, would  be  0.147579.  Therefore,  if  we  want  to 
find  log  (a  +  b)  we  have 

log  b  =  2.854171 

log  a  =  3.001750 

page  487  B      0.233479 

log  (a  +  b)      3.235229  =  log  a  +  B 
and  if  we  want  to  find  log  (a  —  b)  we  have 

log  b  2.854171 

log  a  3.001750 
page  482  A  9.607117 

log  (a  —  b)  2.461288  =  log  b  +  A. 
It   18   assumed   that   we   have    always    to    subtract 
10  from  A  and  0,    as,    for  instance,    log  C  =s  9.981415 
should  really  bo  9.981415  —  10. 
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NATURAL  NUMBERS 

moil  1  TO  100000. 


r 


N. 

Log. 

N.- 

Log. 

N. 

Log. 

N. 

Log. 

N. 

Log. 

0 

I 

2 

3 

50 

51 

52 

53 

698970 

100 

lOI 

102 
103 

000000 

150 

151 
152 

153 

176091 

178977 
181844 
1 8469 1 

2(K) 

201 
202 
203 

301030 

303196 

305351 
307496 

000000 

301030 
477121 

707570 
716003 
724276 

004321 
008600 
012837 

4 

5 
6 

602060 
698970 
778151 

54 
55 
56 

732394 
740361 

748188 

104 
106 

017033 
021189 
025306 

154 
155 
156 

187521 
190332 
193125 

204 
205 
206 

309630 

311754 
313867 

9 

10 

II 

12 

13 

845098 
903090 

954H3 

11 

59 

60 

61 
62 

63 

755875 
763428 
770852 

778151 

785330 
792392 
799341 

108 
109 

110 

III 

112 

"3 

029384 

033424 
037426 

041393 

'57 
158 

159 

160 

161 
162 
163 

19S900 
198657 
201397 

204120 

206826 
209515 
212188 

207 
208 
209 

210 

211 
212 
213 

315970 
318063 
320146 

000000 

322219 

324282 
326336 
328380 

041393 
079181 

"3943 

045323 
049218 
053078 

14 

146128 
176091 
204120 

64 

806180 
812913 
819544 

114 

116 

056905 
060698 
064458 

164 

165 
166 

214844 
217484 
220108 

214 
215 
216 

330414 
332438 

334454 

»9 

20 

21 

22 

*3 

230449 
255273 

278754 

69 

70 

71 
72 

73 

826075 
832509 
838849 

845098 

117 
118 
119 

120 

121 
122 
123 

068186 
071882 
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3218 

3434 
3650 

3865 

iwi 

2807 
3023 

3139 
3455 

38*7 

1612 
2829 

3045 
3261 

3477 

3693 
3908 

2634 
2850 
3066 

3282 

3498 

37H 
3930 

2656 
2871 
3088 

3304 

35*0 
3736 

395* 

2677 
2893 
3110 

33*6 

354* 
3757 
3973 

2699 
2915 
3131 

3347 

3563 
3779 
3995 

1720 
2937 

3»53 

3369 

3585 
3801 

4016 

2742 
2958 

3174 

3390 

3606 
3821 
4038 

30  3196 

3628 
3844 

4 

I 
2 

11 

1.1 

44 

14 
16 

4059 

30  4275 

4491 

4081 

4*97 
4512 

4iot 
4318 

4534 

4124 
4340 
4555 

4146 
4361 

4577 

4167 

4383 
4598 

4189 

4404 
4620 

4210 
4426 
4641 

4*3* 

4447 
4663 

4*53 
4469 

4684 

3 
4 

5 

6.6 
8.8 

II.O 

20^0 

21 

22 

»3 

4706 
4921 
5136 

47*7 

4943 
5158 

5373 

5j88 

5803 
6017 

4749 
4964 

5179 
5394 

5609 
5824 
6039 

5201 
5416 

479* 
5007 

5222 

5437 
565* 

6082 

4814 
5029 
5*44 

5459 

5SZ* 
5889 

6103 

4835 
5050 

5265 
5480 

5695 
5910 

6125 

4857 

5072 
5*87 
5502 

5717 

5931 
6146 

4878 

5093 
S3o8 

55*3 
5738 

6168 

4900 

5"5 
5330 

5545 
5760 

6189 

6 

I 

Q 

13.2 

17.6 
T0.8 

30  5351 

7  -y — 

5566 
5781 

5996 

25 
26 

6211 

30  6^25 

6639 

6232 
6446 
6661 

6468 
6682 

6489 
6704 

6196 
6511 
6725 

6318 
6532 

6747 

6339 

6361 
6789 

6382 
6597 
6811 

6A04 
6618 
6832 

19 

2030 

3*^ 

3» 

33 

7282 

6875 
7089 
7303 

7517 

7731 
7945 
8159 

6897 
7111 

73*5 

7539 

7753 
7966 

8180 

6918 

7132 
7346 

7560 

mt 

820Z 

6939 

7154 
7368 

7582 

7795 
8009 

8223 

6961 

7175 
7389 

7603 

6982 
7196 
7410 

7624 

7004 
7218 

743* 
7646 

7860 

7025 

7*39 
7453 

7667 
7881 

7047 
7261 

7475 

7689 

7902 
8116 
8330 

30  7496 

7710 

W4 
S137 

7817 
8031 

8*44 

7838 
8052 
8266 

1 
< 

I 

2 

ii 

2.x 

4.1 

34 

8351 

30  8564 

8778 

8372 
8586 
8799 

8820 

84x5 
8628 
8842 

Itlt 

8863 

8458 
8671 
8884 

8479 
8692 
8906 

8500 
8714 
89*7 

8522 
8948 

8756 
8970 

3 

5 
6 

S-3 

84 
10,5 

11 

39 

2040 

41 

41 
43 

8991 
9204 

9417 

9012 
9215 

9439 
9651 

9864 
0077 
0290 

9034 

9*47 
9460 

9673 

9886 
0098 
0311 

9268 
9481 

9694 

9907 
0120 

033* 

9076 
9289 
9502 

9715 

9928 
0141 

0353 

9098 
9311 

95*4 

9737 

9949 
0162 

0375 

9119 

933* 
9545 

9758 

9971 
0183 
0396 

9140 

9353 
9566 

9779 

999* 
0205 

0417 

9162 

9375 
9588 

9800 

6013 
0226 
0438 

9»8j 

9396 
9609 

9822 

0034 
0247 

0460 

I 

9 

14.7 
16.8 
18.9 

30  9630 

9843 

31  0056 

0268 

44 

45 
46 

0481 

31  0693 

0906 

0502 
0715 
0927 

05*3 
0736 

0948 

0545 

0757 
0969 

0566 
0778 
0991 

0587 
0799 
1012 

0608 
0821 
1033 

0630 
0842 
1054 

0651 
0863 
1075 

0672 
0884 
1097 

47 
48 

49 

2050 

1118 

«33o 

1542 

1139 

X351 
1563 

1775 

1160 
1372 

1584 
1796 

1181 

»394 
1606 

1203 

1A15 

J1627 

1224 

1648 

186^ 

1245 

1457 
1669 

1881 

1266 

1478 
1690 

190a 

1288 
1500 
1711 

1923 

1309 
1521 

1733 
1944 

31  X754 

1817  1839 

pp. 

N. 

0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

* 

.. 

*«»o'=  5**  33'  10'    2000*3=  0®  33'  2o*  S.  4,685  568  T,  588 
loioo  =  5  35  0     2010  «  0  33  30        568   589 

20200  es  5  36  40       2020  =  0  33  40           568    589 
10300  =  5  38  20       2030  =s  0  33  50           568    589 
10400  s=  5  40  0       2040  =s  0  34   0           568    589 
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2sr. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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J05O 

31  1754 

1775 

1987 
2199 
24x0 

1796 

2008 
2220 

4431 

1817 

2029 
2241 
2452 

1839 

i860 

z88i 

2093 
2304 
2516 

1902 

21 14 
2325 

»537 

X923 

2135 

1347 
2558 

1944 

2156 
2368 
2579 

51 

5» 
53 

1966 
2177 
1389 

2050 
2262 

1474 

2072 
2283 

»495 

54 

11 

4600 

31  2812 

3023 

2622 

1833 
3044 

2643 
2854 
3065 

2664 

SI 

2685 
2896 
3108 

2706 
2917 
3129 

2727 
2939 

3150 

2748 
2960 
3171 

2770 
2981 
3x92 

2791 
3002 

3"3 

IS 
59 

2060 

6x 
6» 
63 

3234 
3656 

3466 
3677 

3^77 

3488 
3699 

3298 

3509 
3720 

3930 

4141 

435» 
4562 

3319 
3530 

3741 

3340 

3551 
3762 

3361 

357* 
3783 

3994 
4204 

4415 
4626 

3382 

3593 
3804 

4015 

4225 

4436 
4647 

3403 

3614 
3825 

4036 
4H7 

1^11 

34^4 

3635 
3846 

4057 

4268 
4478 
4689 

•. 

31  3867 

3888 

4099 

4310 
4520 

3909 

4120 

4331 
4541 

395a 

3973 

4078 
4289 

4499 

4162 

4373 
4583 

4183 

4394 
4604 

X 

2 

2.1 
4.2 

4710 

31  4920 

5130 

4731 
4941 

5x51 

475* 
4962 

5172 

4773 
4983 
5193 

4794 
5004 

5214 

4815 
5025 

5»35 

4836 
5046 
5256 

4857 
5067 

5277 

5298 

4899 
5109 

5319 

3 
4 

i 

I 

0 

8.4 
X0.5 

ti 
69 

207O 
.  71 

73 

5340 

5551 

5760 

5361 

557» 
5781 

5991 

6201 
641 1 
6620 

5382 

5593 
5802 

6012 

6222 

6641 

5404 
5614 

5823 
6033 
6243 

5415 

5635 
5844 

6054 

6264 

6^23 

5656 
5865 

6075 

6285 
6495 
6704 

5467 
5677 

5886 

6096 

6306 
6515 
6725 

5488 
5698 

5907 

6117 

6327 
6746 

5509 

5719 
5928 

6138 

6348 

6767 

5530 

5739 
5949 

6159 

6369 
6578 
6788 

12.6 

14.7 
16.8 
18.Q 

31  5970 

6180 
6390 
6599 

74 
11 

6800 

31  7018 

7227 

6830 
703? 
7H» 

6851 
7060 
7269 

6872 
7081 
7290 

6893 
7102 

73" 

6913 
7123 

733» 

6934 

7144 
7353 

6955 
7165 

7374 

7395 

6997 
7206 
74x6 

79 

7646 
7«54 

7666 
7875 
8084 

8293 
8502 
8710 

7478 

76*7 
7896 

8105 

8314 
8522 

8731 

7499 

7708 

7917 
8126 

8335 

8543 
8752 

7520 
7720 

7938 
8147 

7541 
7750 

7959 
8168 

7562 
7771 
7980 

7583 

7792 

8001 

7604 
7813 
8022 

8230 

8856 

7625 

7834 
8042 

8251 

« 

2080 

31  8063 

8189 
'8814 

8209 

84x8 
8627 

8835 

8z 
1     ^^ 

8272 
8481 
8689 

8564 
8773 

8585 
8794 

8460 
8668 

8877 

I 
2 

10 

2.0 
4.0 

1     ^^ 

8898 
31  9106 

9314 

8919 
9127 

9335 

8930 
9148 
9356 

8960 
9169 

9377 

8981 
9180 
9398 

9002 
9210 
9418 

9023 
9231 

9439 

9044 
9252 

9460 

9064 

9»73 
9481 

9085 

9»93 
9502 

3 
4 

6.0 
8.0 
10.0 

Ta.o 

1     ^7 

I  88 

II  ^^ 

9522 
9730 
9938 

9543 
9751 
9959 

0167 

0375 
0582 

0790 

9564 
9772 
9980 

0188 

0396 
0603 
081  z 

9585 

9793 
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0209 

0416 
0624 
0831 

9606 
9814 

0022 

0229 

0437 
0645 

0852 

9626 
9834 
0042 

0250 

0458 
0665 
0873 

9647 

9855 
0063 

0271 
0894 

9668 
9876 
0084 

0292 

0499 
0707 
0914 

9689 
9897 
6x05 

0312 

0520 
0728 
0935 

9710 
9918 
0126 

0333 

0541 
0748 
0956 

I 

9 

14.0 
16.0 
18.0 

12090 

32  0146 

' 

1    9^ 

1   9» 
1      ^^ 

0354 
0562 
0769 

94 

0977 

32  1184 

1391 

0997 
1205 
1412 

ioz8 
1225 

1433 

1039 
1246 

1453 

1060 
1267 

1474 

1080 
1288 

H95 

IIOI 

1308 
1516 

1122 
1329 

1536 

"43 
1350 

1557 

1163 

1371 
1578 

99 

1J98 
1805 
2012 

1619 
1826 
2033 

2240 

1640 
1847 
2054 

2261 

1661 
1868 

2075 

2281 

1681 
1888 

^o9j 
2302 

1702 
1909 
2116 

1723 
1930 
2137 

1743 

1950 
2x57 

2364 

1764 
1971 

2178 

2385 

1785 
1992 
2199 

2405 

2100 

32  2219 

2323  2343 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

pp. 

20500'=  5**  41'  40'    2050'=  0°  34'  10'  S.  4,685  568  T.  589 
20600  =  5  43  20     2060  =  0  34  20        568   589 
20700  =  5  45  0     2070  =  0  34  30        568   589 
20800  =  5  46  40     2080  =  0  34  40        568   590 
20900  =  5  48  20     2090  =  0  34  50        567   590 
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N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

2100 

OI 
02 
03 

32  2219 

2240 

4447 
2653 

2860 

2261 
2467 

2881 

2281 

2488 
2695 
2901 

2302 

2509 
2715 
2922 

2343 

2525 
2736 

^943 

*343 

2550 
2757 
2963- 

2364 

2571 
2777 
2984 

2385 

2591 
2798 
3004 

2405 

2612 
2819 
3025 

2^26 

'   1633 

1839 

04 
06 

3046 
32  3252 

3458 

3066 
3273 

3479 

3087 
3293 
3500 

3108 

3314 
3520 

3"8 

3335 
354* 

3149 

3355 
3561 

3170 
3376 
3582 

3190 
3396 
3003 

3211 

3417 
3623 

3231 

3438 
3644 

09 
2110 

IZ 
12 

13 

3665 

3871 

4077 

3685 
3891 

4097 
4303 

4509 

47H 
4920 

3706 
3912 

4H8 
43H 

4519 
4735 
4941 

3726 

393a 
4138 

4344 

4550 

4756 
4961 

3747 
3953 
4159 

4365 

4571 
4776 

4982 

3768 

3974 
4180 

4385 

4591 

4797 
5002 

3788 

3994 

4200 

4406 

4612 
4817 
5023 

3809 
4015 
4221 

4427 

4838 
5043 

3829 

4035 
4241 

4447 

4858 
5064 

3850 
4056 
4262 

4468 

4673 
4879 

5084 

32  4282 

4a88 
4694 
4899 

4 

I 
2 

II 

2.x 

8.4 
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14 

IS 
16 

5105 

32  5310 

5516 

5126 

5331 
553^ 

5146 

5351 
5557 

5167 

537a 
5577 

5187 

5393 
5598 

5208 

5413 
5618 
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5434 
5639 

5H9 
5454 
5659 

5269 

5475 
5680 

5290 

5495 
5700 

3 
4 
5 

'9 

2120 

5721 
5926 
6131 

5741 
5946 

6151 
6356 

5762 

5967 
6x72 

6377 

5782 

5987 
6192 

6397 

1^ 
6213 

6028 
6233 

5844 
6049 

6254 
6459 

5864 
6069 
6274 

6479 

5885 
6090 
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6500 

5905 
6110 

6315 
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6 
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8 

Q 

X2.6 

14.7 
16.8 

18.0 

34  6336 

6418 

6438 
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22 

»3 

6541 

6745 
6950 

6561 
6766 
6970 

6582 
6786 
6991 

6602 
6807 
701 1 

6623 
6827 
7032 

6643 
6848 

7052 

6664 
6868 

7073 

6684 
6889 

7093 

6704 
6909 

7114 

6725 
6930 

7134 

14 

11 

7155 

3«  7359 

75^3 

7175 
7379 
7584 

7195 

7400 

7604 

7216 
7420 
7625 

7236 

7441 
7645 

7*57 
74eri 
7665 

7277 
7686 

7298 
7502 
7706 

7318 
7522 

77*7 

7338 
7543 
7747 

11 

*9 

2130 

31 
34 
33 

7767 
7972 

8176 

7788 

8196 
8400 

8604 
8808 
901  z 

7808 
8012 
8216 

8420 

8624 
8828 

9031 

7829 

8033 
8237 

8441 

864J 
8848 
9052 

7849 

8053 
8257 

8461 

8665 
8869 
9072 

7870' 

tjt 

8482 

8685 
8889 

9093 

7890 

8298 

8502 

8706 
8909 
9113 

7910 
81x4 
8318 

8522 

8726 
8930 

9133 

7931 
8135 

8339 

8543 

8746 
8950 

9154 

7951 
8155 
8359 

8563 

8767 
8970 

9174 

32  8380 

8787 
8991 
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2 

to 
2.0 

4.0 

34 

9x94 
32  9598 

9601 

9215 
9622 

9435 

9439 
9642 

9»55 
9662 

9276 

9296 
9500 

9703 

93»7 
9520 

9723 

9337 
9540 

9744 

9357 
9561 

9764 

9378 
9581 

9784 

3 

4 

5 
6 

6.0 

8.0 

10.0 

Tl  0 

P 

39 
2140 

9805 

33  0008 

0211 

9825 
C028 
0231 

0434 

9845 
0048 

0251 
0454 

9865 
0069 

0272 

0475 

9886 
0089 
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0495 

9906 

0109 
0312 

0515 

9926 
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0333 
0536 

9947 
0150 

0353 
0556 

99^ 
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0373 
0576 
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0596 

I 

9 
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x6.o 
18.0 

33  0414 

41 
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43 

0617 
0819 
1022 

061^7 
0840 
1042 

0860 
1063 

0678 
0880 
X083 

0698 
0901 
1 103 

0718 
0921 
1123 

0738 
0941 

1144 

0759 
0961 

1164 

0779 
0982 
1184 

0799 
1002 
1205 

44 
45 
40 

1225 

33  H*7 
1630 

1245 
1448 
1650 

1265 
1468 
1670 

1286 
1488 
1690 

1306 
1508 
1711 

1326 
1529 
1731 

1346* 

1549 
1751 

1367 
1569 
1771 

1387 
1589 
1792 

1407 
1609 
1812 

47 
48 

49 

2150 

1832 
2034 
2236 

1852 
2054 

2257 

4459 

1872 

»075 
2277 

1893 
2095 
2297 

1913 
2115 

2317 

2519 

1933 
2135 

*337 
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2156 

2358 
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2176 

2378 

»994 
2196 

2398 
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2418 

2620 

33  1438 

2479  2499 

2539  256012580 
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PP. 

21000'=  5O50'  o*    2ioo'=  o*»35'  0-  S.  4,685 ';67  T.  590 
21100  =s  5  51  40     2110  =  0  35  10       567   590 

21200  =  5  53  20       2120  s  0  35  20          567    590 

21300  =  5  55  0     2130  =  0  35  30       567   590 
21400  =  5  56  40     2140  =  0  35  40       567   590 
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pi 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

1  2160 

51 
5» 
53 

33  ^438 

H59 

2661 
2862 

3064 

2479 

2681 
2883 

3084 

2499 

270X 
2903 
3105 

25x9 

2721 
2923 

3"5 

2539 

2741 

1943 
3145 

2560 

2762 
2963 
3x65 

2580 

278a 
2984 
3x85 

2600 

2802 
3004 
3205 

2620 

2822 

3024 
3226 

2640 
2842 

3044 

54 
55 
56 

3H6 

33  3447 
3649 

3166 

3286 
3488 
3689 

3306 
3508 
3709 

33»§ 
3528 

3729 

3346 
3548 

3749 

3770 

3790 
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3810 

34*7 
3629 

38JO 
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59 

2160 

6x 
6a 

63 

3850 
405X 

4^53 

3870 
4072 

4173 
4474 

4876 
5077 

3890 
4092 

4*93 

4494 

4695 
4896 

5097 

39" 

4112 

4313 

45  H 

4715 
4916 

5x17 

3931 
4131 
4333 

4534 

4735 
4936 

5137 

3951 
4152 

4353 

4554 

4755 
4956 

5157 

397X 
4172 

4373 

4574 

4775 
4976 

5177 

3991 
4192 

4393 

4594 

4795 
4996 

5197 

401 X 
4212 
4414 

46x5 

4816 
5016 

5217 

4031 

4*33 
4434 

4635 

33  4454 

4655 
4856 

5057 

4836 
5036 

5*37 
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zo 

2.0 
4.0 

5*57 

33  5458 
5658 

5»77 

5478 
5679 

5»97 
5498 
5699 

5317 
5518 

57»9 

5338 
5538 
5739 

5358 
5558 
5759 

5378 
5578 

5779 

5398 
5598 
5799 

5618 

5819 

5438 
563^ 
5839 

3 
4 

5 

6.0 

8.0 

10.0 

69 

2170 

7* 
7» 
73 

5859 

5879 
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9.999963 
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S.X64I26 

8.Z65566 

8.167002 
8.168433 
8.169859 


8.I7I280 

8.172697 
8.X74I09 

8.175517 

8.176920 

8.I783I9 


^•179713 


8.i8iio| 
8.Z82488 
8.183869 
8.185245 
8.186617 


8.187985 

8.189348 
8.190707 
8.192062 
.8.193413 
8.194760 


8.196102 

8.197440 
8.198774 
8.200104 
8.201430 

8.202752 


8.204070 


8.205384 
8.206694 
8.208000 
8.209302 
8.210601 


8.211895 

8.213185 
8.214472 
8.215755 
8.217034 
8.218309 


8.219581 

8.220849 
8.222113 
8.223374 
8.224631 
8.225884 


8.227134 


8.228380 
8.229622 
8.230861 
8.232096 
8.233328 


8»>34S57 
8.235782 
8.237003 
8.238221 
8.239^^6 
8.240647 

8.241855 
Cos 


440 
436 

426 
421 

417 

4" 

408 

403 
399 
394 
390 

381 

376 

37a 
368 

363 

359 
355 
351 
347 
34* 

338 

334 

330 
3*6 

3H 
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302 
299 
294 

290 

287 
183 
279 

275 
272 

268 

264 
261 

257 

153 

250 

246 
242 

»39 

^35 
232 

229 

225 

221 
218 
2x5 
211 
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b. 


5.3 


54 

5.6 
5 

5 


i 


5-9 


6.0 
6.1 
6.2 
6.3 
6.5 


6.6 


6.7 
6.8 
6.9 
7.0 

7.1 


7.2 


7-3 
7-4 

7.6 
7-7 


M 


8.0 
8.1 
8.2 

8.4 


8.5 


8.6 
8.8 
8.9 

9-0 
9-1 
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2a7 
2a8 
21.0 
21.1 
21.2 


21^ 


21.J. 
21.6 
21. 
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21.9 


:2 


22.0 


Tang     d.c. 


8.162727 


8.164172 
8.165613 
8.167049 
8.168480 
8.169906 


8.171328 


8.172745 
8.174158 
8.175566 
8.176969 
8.178368 


^■179763 
8.18x15a 
8.182538 
8.18391Q 
8.185296 
8.186668 


8.X88036 


8.x  89400 
8.190760 
8.X92115 
8.193A66 
8.X94513 


8.X96X56 


8.197494 

8.X98829 

8.200159 

8.20x4 

8.202I 


8.204126 


8.205440 
8.206750 
8.208057 


8.2x065 


8.2x1953 


8.2x3243 
8.214530 
8.215814 
8.217009 
8.21831 


8.219641 


8.220909 
8.222174 
8.223A34 
8.224692 
8.aa5945 


8.227195 

8.2284A2 
8.229685 
8.230924 
8.232160 

^^133391 


8.234611 

8.235846 
8.237068 
8.238286 
8.239502 
8.240713 

8.241921 

Cotg 
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445 
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417 
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403 
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395 
390 
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343 
338 

335 
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316 
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302 
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272 
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13? 
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229 
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218 
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2X1 
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d.o. 


Cotg 


•837*73 


.835828 
.834387 
.832951 
.83x520 
.830094 


.828672 


.827255 
.825842 
.824434 

.82303  X 
.821632 


.820237 

.8x88^7 
.8x7402 
.8x6081 
.8x4704 
.8x3332 


.8XX964 


.8x0600 
.809240 
.807885 
.8065^4 
.805x87 


.803844 


.802506 
.801x71 
.790841 

.79»5'5 
.797192 


.795874 


.794560 
.793250 
.79x943 
.7Q0641 
.789342 


.788047 


.786757 
.78547b 
.784186 
.782007 
.781631 


.780359 


.779091 
.777826 
.776566 

.775308 
.774055 


.772805 


•771558 

.770315 
.769076 

.767840 

.766608 


.765379 


.764154 
.762932 

.761714 

.760408 

.759^87 


.758079 
Tang 


Cob 


9.999954 


9-999954 
9-999953 
9.999953 
9.999953 
9.999953 
9.999952 


9.999952 
9.999952 
9.99995  X 
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9-999951 
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9.999949 
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9.999949 
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9.999948 
9.999948 

9.999947 
9.999947 
9.999947 


9.999946 
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9.999946 

9-999945 
9-999945 
9-999945 


9.999944 


9.999944 
9.999944 
9.999943 
9-999943 
9.999943 


9.99994* 


9.999942 
9.999942 

9.99994* 
9.999941 

9-99994' 


9.999940 


9.999940 
9.999940 

9.999939 
9-999939 
9-999939 


9-999938 


9.999938 

9.999937 

9-999937 

9.999937 
9.999936 


9999936 

9-999936 
9-999935 
9-999935 
9-999935 
9-999934 


9.999934 
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Bin 
8.141S5S 


S.143060 
8.144161 

8.145459 
8.246654 

8^147845 


8.149033 

8.150118 
8.151400 
8.252578 
8.253753 
8£54925 


8.156094 


8.257160 
8.158413 
8.1^9581 
8.160739 
8.161891 


8.163041 


8.164190 
8.165334 
8.166^75 
8.2670x3 
8.168749 


8.16988X 


8.1710x0 
8.171x17 
8.173160 
8.17438X 
8.175499 


8.176614 


8.177726 
8.178835 
8.17994X 
8.181045 
8.181145 


8.183143 

^184339 
8.18543X 
8.18651X 
8.187608 
8.188691 


8.190851 
8.19x918 
8.193001 
8.194073 
8.195141 


8.196107 

8.197170 
8.198310 
8.199388 
8.300443 
8.301496 


8.301546 

8.303594 
8.304619 
8.305681 
8.30672X 

8«307759 
8.308794 
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11.0 


11.1 
11.3 
114 
11.5 

11.7 


11.8 


11.9 
13.0 
13.1 

»3-3 
134 


13.5 


13.7 
13.8 
13.9 
14.1 
14.1 


14:3. 

14.A 

24.6 

14.7 

14.8 

15.0 


15.x 


15.9 
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16.x 
16.3 
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16.5 
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16.8 
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17.4 
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19.7 
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Tang 
8.14X91T 


8.143x26 
8.244328 
8.145526 
8.24672  X 

8.1479' 3 


8.149x01 
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8.251460 
8.251648 
8.15  381 1 
8.154996 
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8.1631 15 
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8.167688 
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8.169956 

8.171086 
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8.173337 
8.174458 

8.175576 
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8.177804 
8.1789x3 
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8.18XX14 
8.181115 


8.183313 


8.1844x9 
8.1855x1 
8.186602 
8.287689 
8.288774 


8.289856 

8.190935 
8.1910x1 

8.193086 
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8.195116 


8.196191 

8.197355 
8.198416 
8.199474 
8.300510 
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.753179 
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.748531 
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.746177 

.745004 
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.735737 
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730044 


.718914 
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Sin 

8.308794 

8.309827 
8.3io8«:7 
8.31 1 885 
8.312910 

8313933 


18.314954. 
8.315972 
8.316987 
8.31  Sooi 
8.319012 
8.320021 


8.321027 

8.322031 

8.313033 
8.324032 

8.325029 

8.326024 


8.327016 

■  m^i    ■■■  I  ■    I  ■■  ■ 

8.328007 
8.328905 
8.329980 
8.330964 

8-33^945 


8.332924 


8.333001 

5-334§7§ 
8.335848 

8.336819 
8-337787 


8.338753 


8.339717 
8.340675 

8,341638 

8.34*596 
8.343551 


8.344504 

8.34U56 
8.346405^ 

8.347351 
8.348297 
8.349240 


8.350181 

8.351110 
8.352056 
8.352991 

8.353914 
8.354855 


8.355783 


8.356710 

8.35763 

8.35855 

8.35947 
8.36039; 


8.36131S 


8.362230 
8.363143 
8.364055 
8.364964 
8.365871 


8.366777 

Cob 


d. 


1033 

1030 
1028 
1025 
1023 
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1018 

1015 
1014 

lOII 
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995 
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991 

988 
985 
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981 

979 

977 
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972 

971 
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966 

964 
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952 

949 

947 

945 

943 
941 

938 

937 

935 

933 

931 
928 

927 

925 
923 
921 
919 
917 

915 

913 

912 

909 
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b. 


30.0 


30.2 
30.3 

30.4 
30.6 

30.7 


309 


3T.0 

31.2 

31.3 

31.5 
31.6 


31.8 


31.9 

31.0 
32.2 

31-3 
31.5 


31.6 


31.8 
32.9 

33.1 
33.1 
33-4 


33-5 


33-7 
33.8 
34.0 

34.1 
34-3 


34.5 


34-f 

34.8 

34.9 

35.1 
35.2 


35.4 


35.5 
35.7 
35.8 
36.0 
36.2 


36.3 


36.5 
36.6 
36.8 
36.9 

37-1 


37.3 


37.4 
37.6 

37.7 
37.9 
^8.1 


38.2 


384 
38.5 
38.7 
38:9 

39'0 


39.2 


Tang 

8.308884 

8.309917 
8.310948 
8.311976 
8.313002 
8.314025 


8.315046 


8.316065 
8.317081 
8.318095 
8.319106 
8.320115 


8.321122 

8.312127 
8.323129 
8.324129 
8.325126 
8.326121 


8.327114^ 

8.318105 

8.319093 
8.330080 

8.331064 
8.331045 


8.333015 


8.334C02 

8.334977 
8.335950 
8.336921 

8.337890 


8.338856 


8.3  3982  T 
8.340783 

8.341743 
8.3427OZ 

8.343657 


8.3446 


10 


8.345562 
8.346512 

8.347459 
8.34840s 

8.34934^ 


8.350289 

8.351229 
8.352166 
8.353101 

8.354035 
8.354966 


8.35589s 
8.356813 
8.357748 
8.358671 

8.359593 
8.360512 


8.361430 


8.362345 

8.363159 
8.364171 

8.365081 

8.365988 


8.366895 

Cotg 

88.^ 


d.o. 


1033 
103 1 
1028 
1026 
1023 
1021 

1019 

1016 
1014 
101 1 
1009 
1607 

1005 

1002 
1000 

997 
995 
993 
991 

988 
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984 
981 
980 

977 

975 
973 
971 

965 

962 
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956 

953 
952 
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947 
946 

943 
941 
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937 

935 

934 

931 
929 

928 

915 

913 
922 

91Q 

918 

915 
914 
912 
910 

907 
907 


d.0. 


Cotg 
.691116 


.600083 
.689052 
.688024 
.686998 
.685975 


.684954 


.683935 
.682919 

.681905 

.680894 

.679885 


.678878 


.677873 
.676871 
.675871 
.674874 
.67387^ 

.672886 


.671895 
.670907 
.669920 
.668936 

.667955 


.666975 


.665998 
.665023 
.664050 
.663079 
.662110 


.661144 


.660179 
.650217 
.658257 
.657299 

.656343 


.655390 


.654438 
.653488 
.652541 

.651595 
.650652 


.649711 


.648771 
.647834 
.646899 
.645965 
.645034 


.644105 


.643177 
.642252 

.641329 

.640407 

.639488 


.638570 

.637655" 
.636741 

.635829 

.634919 

.634012 


.633105 
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8.368582 
8.369482 
8.370380 
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8.373954 
8.374843 

8.375730 
8.376615 


8.377499 
8.378380 
8.379260 
8.380138 
8.381015 
8.381889 


8.382762 


8.383633 
8.384502 
8.385370 
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8.387962 

8.388823 
8.389682 

8.390539 
8.391395 
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8.393951 
8.394800 

8.395647 
8.396493 
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8.399859 
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8405828 
8.406655 
8.407450 


8.408304 

8.409x26 
8409946 
8.4x0765 
8.41x583 

8.412399 
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8.425006 
8.425886 
8.426675 


8.427462 


8428248 
8.429032 
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8430597 
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8433710 
8434484 

8435457 
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8439103 

8439868 
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8.441394 
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8.443674 
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8454x54 
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774 

773 
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741 
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726 
726 
724 


d. 


b. 
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4-9 
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8.421274 
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8.424458 
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8433870 
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8443082 
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84580x6 
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8466510 
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8.470119 
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8-»7649» 
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8.481388 
8.481083 
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8483467 
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8.486910 
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8493040 
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8.495736 
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8.4ti849 
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8.468889 
846960J 
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8475185 
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8.487801 
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-497375 
[.496713 
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9.999797 

9-999797 
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9-999779 
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8.516851 
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8-5355^3 
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8.536747 
8.SJ73S8 
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8.5x1059 
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8.518349 
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8-53 1460 
8.531080 
8.5  31698 
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M94733 
M9407S 
M93418 
1491761 
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M9'4S3 


9.99977S 

9-999777 
9.999776 
9.999776 
9.999775 
9-99977f 


9^999774 
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L488198 
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9-999773 
9.999771 
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9.999771 
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-.4S4966 


9.999769 
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9.999768 
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9-999766 
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■■47794" 


[.473518 
1.471901 
[47iJ76_ 

^47i65L 
147 1017 
.470404 
I46978« 

■46854° 
^467910^ 
1467301 
:. 466684 

:46545' 
'■464836 

■464"' 
[46360S 

.461995 
1461383 
1. 461773 
'■46"  63 
■■460553 
'.459945 
[.459338 
1.458731 


)-999765 
9.999765 
9.999764 
9.999763 
^■999763 
9^99976> 
»99976i 


9-999757 
9-999756 
9.999756 
9-999755 
)^999754 
>-999753 
9-999753 
9-999751 
9-99975' 
9-99975' 
9.999750 
9-999749 
"9.999748 
9999748 
9^999747 
9.999746 
9.999746 
9^999745 
"1-999744 


9-999739 
9.999738 
9.999738 
9-999737 
9-999736 
9-999735 


Tang        Sin 


200 


0 


1 


8 


10 


tt 

O 

10 
lO 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

xo 
10 

30 
40 
50 

o 

10 
20 

30 
40 

50 

o 

xo 

10 

30 
40 
50 


xo 

10 

30 
40 
50 

o 
xo 

lO 

30 
40 
50 

o 

10 
10 

30 

40 
50 

o 

xo 
10 

30 
40 

o 
xo 

ftO 

30 
40 
50 

o 


Sin 
8.541819 


8.543421 
8.544013 

8.544614 

8.545114 


8.546411 


8.547019 
8.547616 
8.548111 
8.548807 
8.549401 


8-549995 
8.550587 
8.551179 
8.551770 
8.551361 

8»55*95o 


>»553539 
8.554x16 

8.5547x3 
8.555JOO 

8.555885 
8-556470 


8.557054 

8.557637 
8.558119 

8.558801 

8.559381 

8.559961 


8.560540 


8.56x119 
8.561696 
8.561173 
8.561849 
8.563415 


8.563999 


8.56457 

8.56514 

8.565719 

8.566190 

8.56686X 


8.567431 


8.568000 
8.568569 
8.569137 
8.569704 

8.570170 


8.570836 

8.57140X 
8.57196s 

8.57*5»8 
8.573091 

8.573653 


8.574114 

8.574774 

8.575334 

8.575893 
8.576451 

8.577009 

8.577566 


d. 

603 

601 
601 
600 

599 
599 

597 

597 
596 
595 
594 
594 
592 

59» 

591 

55* 
589 

589 

587 

^!^ 
584 

583 
581 

580 

580 

579 

579 

577 
577 
576 

576 
574 

574 

573 

573 

571 

571 
570 

569 


567 
566 
566 

565 
564 

563 

563 
561 

561 

560 

560 


558 
557 


88.1 


88.4 
88.7 
88.9 
89.1 
89.4 


89.7 


89.9 
90.1 

90.4 

90.7 

90.9 


91.1 


9x4 
9X.7 
91.9 
91.1 
924 


91.7 


91.9 
93.1 

93-4 
93-7 
93-9 


94.1 


94^ 
94.7 
94-9 
95-» 
954 


95,r"  5.560828 


96.0 
96.2 
96.5 
96.7 
97.0 


97.2 


97i 

98.0 

98.3 
98.5 


98.8 


99.0 

99-3 
99.6 
99.8 
oax 


QOJL 


00.6 
00.9 

OI.I 

014 
01.7 


01  .< 


02.2 

02*5 

02.7 
03.0 
03.2 


035 


Cos    d.   b. 


Tang 
8.543084 


8.543687 
8.544289 
8.544891 
8.545492 
8.546092 


8.546691 

8-547a89 
8.547887 
8.548483 
8.549079 

8.549674 


8.550168 

8.550861 
8.551454 
8.551046 
8.551637 

8.553^^7 


8.553817 
8.554405 

8.554993 
8.555580 

8.556166 
8.55675* 


8.557336 


8.557910 
8.558503 
8.559085 
8.559667 
8.560148 


8.561407 
8.561985 
8.561563 
8.563140 
8.563716 


8.56419X 


8.564866 
8.565440 
8.566013 
8.566585 
8.567157 


8.5677*7 
8.568198 
8.568867 

8.569435 
8.570003 

8.570570 


8.571137 
8.571701 
8.571167 
8.571831 

8.573395 
8.573958 


8.5745*0 

8.575081 
8.575641 
8.576101 
8.576760 

8.577319 

8.577877 


d.  c.  Gotg 


603 

601 
601 
60X 
600 

99 
98 

96 
95 
94 

94 
91 
91 

91 
90 
90 
88 
88 

87 
86 

86 
84 

84 

w 

82 

8x 
80 

79 

7! 
78 

77 

76 

75 

75 

74 

73 
72 

72 

70 

7« 

% 

68 
67 

67 

65 

6* 

61 

61 

59 
59 


Cotg  d.  c. 


456916 


•456313 

-4557" 
.455109 

.454508 

:4539o8^ 

453309 


452711 

.45*113 

451517 
.450921 

.450326 


44973* 


449138 
448546 

.447954 
447363 
.446773 


.446183 


.445595 
.445007 

4444*0 

.443834 
.443148 


441664 


.442080 
441497 
.440915 

.440333 
43975* 


43917* 


.438593 
438015 

437437 
436860 

.436184 


435709 


435134 
434560 

433987 
433415 
43*843 


43**73 


431701 

43"33 
430565 
.419997 

4*9430 


428863 


.418198 

.4*7733 
.417168 

416605 

.416042 


425480 


.4149x0 
4*4358 

4*3799 
4*3*40 
412601 


422123 


Cob 


9.999735 


9.999735 

9-999734 

9-999733 
9.999732 

9.999732 


9.999731 


9.999730 
9.999729 

9.9997*9 
9.999728 

9.9997*7 


9.999726 


9.999726 

9.9997*5 
9.9997H 
9.9997*3 
9-9997*3 


9.999722 

9.999721 
9.999720 
9.999720 
9.999710 
9.999718 


9.999717 


9.999717 
9.999716 

9.999715 

9.999714 
9.999714 


9.999713 


9.999712 
9.999711 
9.999711 
9.999710 

9.999709 


9.999708 


9.999707 
9.999707 
9.999706 

9.999705 
9.999704 


9.999704 

9.999703 
9.999702 

9-999701 
9-999700 
9.999700 


9.999699 

9-999698 
9.999697 
9.999697 
9.999696 

9.999695 


9.999694 


9.999693 
9.999693 

9.999692 

9.999691 
9.999690 
9.999689 


Tang  I  Sin 


t9 


50 
40 

30 
20 

XO 

o 

50 
40 
30 

20 
XO 

O 

50 
40 
30 
20 
10 

o 

50 
40 

30 
20 
10 

o 

50 
40 
30 

20 
xo 


so 

40 

30 

20 
xo 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

20 

xo 
o 

50 
40 
30 

20 

xo 


n 


60 


59 


58 


57 


56 


55 


54 


53 


52 


51 


50 


87' 


201 


10 


11 


12 


13 


14 


1ft 


16 


17 


18 


19 


20 


ff 


10 
20 
30 
40 

50 
O 

10 
10 

30 
40 

50 

o 

10 

30 
40 

50 

o 

10 

20 

30 

40 

50 

o 

zo 
20 

30 
40 

50 


10 
2C 

30 
40 

SO 
o 

10 

20 

30 
40 

50 

o 

xo 
ao 
30 

40 
50 
o 

10 
20 

30 
40 
50 

o 

10 

20 

30 
40 

50 

o 
If 


Sin 

8-577566 

8.578122 
8.578678 
8.579232 
8.579786 
8.580340 


8.580892 


8.581444 
8.581995 
8.582546 
8.583096 
8.583645 


8.584193 


8.584741 
8.585288 
8.585854 
8.586380 
8.586925 


8.587469 


8.588013 
8.588556 
8.589098 
8.589640 
8.590181 


8.590721 

8.591260 
8.59179Q 
8.592338 
8.592875 


8.593948 


8.594484 
8.595019 

8.595553 
8.596087 

8.5966x9 


8.597152 


8.597683 
8.598214 
8.598745 
8.599274 
8.599803 


8.600332 


8.6oo8|9 
8.60Z387 
8.601913 
8.602439 
8.602964 


8.603489 


8.604012 
8.604536 
8.6o50<|8 
8.605580 
8.606102 


8.606623 


8.607143 
8.607662 
.8.608181 
8.608699 
8.609217 

8.609734 
Cob 


d. 

556 

56 
54 
54 
54 
5* 

5* 

51 
51 

50 

tl 
48 

47 
46 

46 

45 

44 

44 

43 
42 

42 

41 
40 

39 

39 
39 

37 

36 

36 

35 
34 
34 
3» 
33 

31 

3» 

31 

*9 
29 

»9 

27 

28 
26 
26 

»5 
»5 

*3 

24 
22 
22 
22 

2Z 

20 

19 

>l 

x8, 

17 


d. 


b. 


03.5 


03.8 
04.0 
04.1 
04.6 
04.8 


05.Z 


05-4 
05.6 

05.9 

06.2 

06.5 


06.7 


07.0 

07-3 
07.5 

07.8 

08.1 


08.3 


08.6 
08.9 
09.2 
094 
09.7 


X0.0 


10.3 
10.5 
X0.8 

XI.X 

ZZ4 


ZZ.6 


IZ.9 
12.2 
Z2.4 
Z2.7 
13.0 


13-3 


13.6 
13.8 
Z4.Z 
X4.4 

14-7 


Z5.0 


Z5.2 

Z5.8 
16.1 
16.4 


16.6 


16.9 

Z7.2 

X7.8 

x8.o 


18.3 


z8.6 
18.9 
Z9.2 

X9.8 
20.Z 

b. 


Tang 

8.577877 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 
8. 


8. 


8. 
8. 
8. 
8. 


78434 
78990 

79545 
80100 

80654 


81208 


81760 
82312 
82864 

83414 
83964 


84514 


85062 
85610 

86704 
87249 


87795 


88339 
88882 

89420 

89968 

90510 


9105X 


9159Z 
9213Z 
92670 
93208 
93746 


9^989 


94820 

95355 
95890 

96425 

96959 


97492^ 

9802^ 
98556 


99o»7 


0^996 
8.600x47 


8.600677 


8.601205 
8.60Z733 
8.602260 
8.602787' 
8.603313 


8.603839 


8.604363 
8.604887 
8.6054ZZ 
8.605934 
8.606456 


8.60^978 


8.607499 
8.5080T9 
8.60853Q 
8.609058 
8.609576 

8.610094 

Cotg 


d.c. 


57 
56 
55 
55 
54 
54 

5* 

5* 
5» 
50 
50 
50 


48 
47 
47 
45 
46 

44 

44 

43 
42 

42 

41 

40 

40 

II 
38 

37 

37 

35 
35 
35 
34 
33 

3a 

3» 

3' 

31 
29 

30 

28 

28 
27 
27 
26 
26 

H 
24 
24 

»3 
22 

22 

2Z 

20 
20 

;i 

18 


d.c. 


Cotg 


4*»i»3 


.421566 
4210Z0 
420455 
.4x9900 

419346 


4x8792 


.4Z8240 
.4x7688 
4x7x36 
.416586 
.4x6036 


415486 


4x4938 
4x4390 
.4x3843 
.4x3296 
4X275X 


4x2205 


.4X166X 
41XXX7 
4x0574 
.4x0032 
.409490 


.408949 


.408409 
.407569 

407330 
406792 

406254 


4057x7 


.405x80 
.404645 
.404XX0 

403575 
.40304X 


.402508 


40x976 
.401444 
4009x3 
.400382 

•399853 


3993*3 


.398795 
.398267 

.397740 

.397113 
.396687 


.3961 6x 


.395637 

•395  "3 

.394589 
.394066 

•393544 


.393022 


.39250X 
.391981 
.391461 
.390942 

•3904*4 
.389906 

Tang 


Cos 
9.999689 


9.99968 

9.99968 

9.999687 

9.999686 

9.999685 


9.999685 


9.999684 
9.999683 
9.999682 
9.99968X 

9.99968  X 


9^999680 

9-999679 
9.999678 

9.999677 

9.999677 

9.999676 


9.999675 


9.999674 
9.999673 

9.999672 

9.999672 

9.99967X 


9.999670 


9.999669 
9.999668 
9.999668 
9.999667 
9.999666 


9.999665 


9.999664 
9.999663 

9.999663 
9.999662 
9.999661 


9.999660 


9.99965 

9.99965 

9.999658 

9.999657 

9999656 


9^999655 


9.999654 

9.999653 

9.999653 
9.999652 

9.99965  X 


9.999650 


9.999649 
9.999648 

9.999647 
9.999647 

9.999646 


9^999645 


9.999644 
9.999643 

9.999642 

9.999641 
9-99964^ 
9.999640 

Sin 


ft 


50 
40 

30 

20 

xo 

o 

50 
40 

30 

20 
XO 


50 
40 

30 
20 
XO 

o 

50 
40 
30 

20 

XO 

o 

50 
40 
30 

20 
10 


50 
40 
30 

*o 
10 

o 

50 
40 

30 

20 

10 

o 

50 
40 
30 

20 

10 

o 

50 
40 
30 

20 
10 

o 

50 
40 
30 

20 

10 


ft 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


87' 


202 


ft 


Sin 


d. 


2» 

b.   pTang 


d.  0. 1     Cotg 


Cos 


n  I     # 

I 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


10 
20 

40 

50 
o 

10 

00 

30 
40 

50 

o 

10 
ao 
30 
40 

50 
o 

zo 
20 

30 
40 

50 

o 

zo 

to 

30 

40 

50 


zo 
10 

30 
40 
50 

o 

10 

20 

30 
40 

50 

o 
zo 

20 

30 

40 

50 

o 

10 

20 

30 
40 

50 

o 

10 

20 

30 
40 
50 

o 


T 


i:: 


8.609734 


8.61025 1 

8.610766 
8.6II282 
8.6IZ796 
8.6I23IO 


8.612823 


8.613336 
8.6I38A8 
8.614360 
8.6I487Z 
8.6i538z 


8.61589Z 


8.6Z6400 
8.6x6909 
8.6x74x7 
8.617924 
8.61843  z 


8.6x8937 


8.6x9442 

8.619947 

8.620452 
8.620956 
8.62x459 


8.621962 


8.622464 
8.622965 
8.623466 
8.623966 
8.624466 


8.614965 


8.625464 
8.625962 
8.626459 
8.626956 

8-627453 

8.627948 


8.628444 

8.628938 

8.629432 
8.629926 

8.630419 


8.6309H 

'8.63x403 
8.63x894 
8.632185 
8.632875 

8.633365 


8.633854 


8.634342 
8.634830 

8-635317 
8.635804 

8.636291 


8.636776 


8.637262 

8.637746 

J- .638230 
8.6387x4 

8-639I97 
S.639680 

Cos 


5«7 

5x6 

514 
5H 
513 

513 
51a 
514 

5" 

5X0 

5X0 
509 

508 
507 

507 
506 

505 

505 

505 

504 

503 
503 

502 

50Z 
50Z 
500 
500 

499 
499 
498 

497 
497 
497 
495 
496 

494 

494 

494 

493 
492 

492 

49Z 

491 
490 

4Q0 

489 

488 

488 
487 
487 
487 
485 

486 

484 
484 
484 

483 
483 


20.x 


2a| 
20.6 
20.9 

2Z.2 

21.5 


2X.8 


22.x 
22.3 
22.6 
22.9 

a3-4 


43-5 


23.8 
24.x 
244 
24.7 
25.0 


25.3 


*5-5 
25.8 

26.Z 

26.4 

26.7 


27.0 


»7-3 
27.6 

27.9 

28.2 

28.5 

28.8 


29.Z 
294 
29.7 
30.0 

30-3 


30.6 


30.9 
31.2 

31.8 
32.2 


32.4 


3a-7 
33-0 

33-3 
33.6 

33-9 


34.» 


34.5 
34.8 

35.1 
35-4 
35-7 


36.0 


36.S 

36.9 

37-» 
37i5_ 

37.8 

b. 


8.610094 


8.6x06x2 
8.6XZZ28 
8.61 1644 
8.612x60 
8.6x2675 


8.6x3x89 


8.613702 
8.6x4215 
8.614728 
8.615240 
8.6X575X 


8.616262 


8.61677* 
8.6X728Z 
8.6Z7790 
8.6x8298 
8.618806 


8.6x93x3 


8.6198x9 
8.620325 
8.620830 
8.62x235 
8.62x839 


8.622343 


8.622846 
8.623348 
8.623850 

8.62435  X 
8.624052 


8.625352 


8.625851 
8.626250 
8.626849 
8.627346 
8.627844 


8.628340 


8.628836 

8.629332 
8.629827 
8.630321 
8.6308x5 

8.631308 


8.63 1 8o£ 

8.632293 

8.632785 

8.633276 

8.633766 


8.634256 


8.634746 

8.635*35 

8.635743 
8.6362XZ 
8.636698 


8.637184 


8.637671 
8.638156 
8.63864X 
8.639126 
8.639610 

8.640093 

Cotg 


5z8 

516 
516 

515 
514 

513 

513 
513 
51* 

5" 
5" 

510 

509 

509 
508 

508 

507 

506 

506 

505 
505, 

504 
504 

503 

502 
502 
50Z 
50X 
500 

499 

499 
499 
497 
498 
496 

496 

496 

495 
494 
494 
493 

493 
492 
492 
49Z 
490 
490 

490 


488 

487 
486 

487 

485 
485 

485 

484 

483 


d.c. 


.389906 


.389388 
.388872 
.388256 
.387840 

.387345 


.3868x1 


.386208 
.385785 
.385272 
.384760 
.384249 


.383738 


.383228 
.3827x9 
.382210 
.38x702 
.38x194 


.380687 


.380Z8Z 

.379675 

•379170 
.378665 

.37816Z 


.377657 


.377154 
.376652 

.376150 

.375649 
.375148 


.374648 


.374149 
.373650 

.373151 
.372654 

.374156 


.37x660 


.371x6^ 
.370668 

.370173 
.369679 

.369x85 


.368692 


.368x99 
.367707 

.367415 
.366724 

.366234 


.365744 


•365454 
.364765 

.364277 

.3^3789 
.363304 


.362816 


.362329 
.361844 
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8.664968 
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8.673080 


8.673517 
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8.674418 

8.674863 
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8.6766J8 

8.677080 
8.677522 
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8.678846 
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8.679726 

8.680166 
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8.681043 


8.68I48I 
8.68I9IQ 
8.682356 
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8.683230 
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8.684536 
8.684971 
8.68540c 
8.685838 


8.686272 


8.686705 
8.687137 
8.687569 
8.688001 
8.688432 


8.688863 


8.689293 
8.689723 

8.690152 
8.690581 
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8.691438 
8.691866 

8.692293 
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61.1 
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62.1 
624 


62.7 


63.1 
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66.1 
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69.5 
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85.1 


85.4 


8.702139 

8.702558 
8.702976 
8.703295 
8.703812 
8.704230 


8.704646 


85.8 
86.2 
86.5 
86,9 
87.2 


8.70JP63 

8.705479 

8.705895 
8.706310 

8.706725 


87.6 


8.707140 


87.9 
88.3 
88.7 
89.0 

b± 
89.7 


8.707554 
8.707967 
8.708381 
8.708794 
8.709206 


90.1 
90.J 
9a8 
91,1 
91*5 
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98.1 


8.717377 
8.717781 
8.7J8186 
8.718589 
8.718993 


98.5 


8.719396 


427 

4^5 
426 

4»5 
424 

4»5 

4*3 
424 

4*3 
422 
422 
422 

421 

42X 
42  X 

420 
420 

4x9 
419 

418 
419 
417 
418 

416 

417 

416 
416 

415 

415 

415 

414 

413 
414 

413 

412 

412 

412 

4x2 

4" 
410 

41 X 

409 

4x0* 

409 

400 

408 
408 

407 
408 

406 

407 

406 
406 

405 

405 

404 

405 

403 
404 

403 


305471 


.305044 

.3046x9 

.304193 

.303768 
.303344 


302919 


.302496 

.302072 
.301649 
.301227 
.300805 


.300383 


.299962 

.299541 

.290120 
.298700 
.298280 


.297861 


.297442 

.297024 
.296605 

.296188 

:??577o 
.495354 


.294937 
.294521 
.294105 
.293690 
.293275 


.292860 


.292446 
.292033 
.291619 
.291206 
.290794 


.290382 


.289970 
.289558 

.28Q147 
.288737 

.288326 


.287917 


.287507 
.287008 
.286689 
.286281 
.285873 


.285466 


.285058 
.284652 
.284245 
.283839 

•483433 


.283028 


.282623 
.282219 
.281814 
.281411 
.281007 


.280604 


9.999469 


9.999468 
9.999467 
9.999466 
9.999465 
9.999464 


9999463 


9.999461 
9.999460 

9.999459 
9.999458 

9-999457 


9.999456 


9-999455 

9-999454 

9.999453 
9.999452 

9.999451 


9.999450 


9-999449 
9.999448 

9-999447 
9.999446 

9.999445 
9-999443 


9.999442 
9.999441 
9.999440 

9.99943? 
9-999438 


9.999437 


9999436 
9-999435 
9-999444 
9.999433 
9.999434 


9.999431 


9.999430 
9.999428 
9.999427 
9.999426 
9.999425 


9-999444 


9-999443 
9.999422 

9-999441 
9.999420 

9.999419 


9.999418 


9.999416 
9.999415 
9.999414 

9-999413 
9.999412 


9-9994" 
9.999410 
9.999409 
9.999408 
9.999407 
9.999406 


9.999404 


.50 
40 
30 
20 
xo 

o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
10 

o 

50 
40 
30 

20 
10 

o 

50 
40 
30 

20 
10 


50 
40 
30 
20 
10 

o 

50 
40 

30 

20 

10 


50 
40 

30 

20 
10 


50 
40 
30 

20 
10 

o 

50 
40 
30 

20 
10 


10 


8 


0 


H 


Cos 


b. 


Cotg   d.  c.   Tang  |  Sin 

* 

87** 


tt 


io6 


n 


Sin  I  d.   b. 


Tang  d.c.   Cotg 


Co« 


ri 


0 


8 


10 


o 

10 

ao 

30 
40 

50 
o 

10 
OJO 

30 
40 

50 

o 

10 
10 

30 
40 

50 

o 
10 

20 

30 
40 
50 

o 

10 
^o 
30 
40 

50 


10 

20 
30 
40 

50 
O 

10 

20 

30 

40 

50 

o 

10 
20 

30 
40 
50 

o 

10 
20 
30 
40 

50 

o 

10 

20 

30 
40 

50 

o 


8.718800 


8.7x9202 
8.719603 
8.720004 
8.720A04 
8.720804 


8.721204 

8.721603 
8.722002 
8.72240X 
8.722799 

8»7*3'97 


^■7*3595 


8.723902 
8.724389 

8.724785 
8.72518Z 

8^725577^ 
8.7>S97a 


8.726367 
8.726762 
8.727156 
8.727550 

8>7^7943 


8»7^8337 

8.728729 
8.729x22 
8.72951A 
8.729906 
8.730297 


8.730688 


8.731079 
8.731A69 
ir.731859 
8.73224Q 
8.732638 


8»7330*7 
8.733A16 

8.733804 
8.734192 

$•734579 
8-7349^7 


8.735354 

8.735740 
8.736126 

8.736512 

8.736808 

8.737^83 

8.737667 

8.738052 
8.738436 
8.738820 
8.739203 
8.739586 


8.739969 
8.740352 
8.740734 
8.74x115 

$•741497 
8.74187ft 


8.742259 


402 

401 
401 
400 
400 
400 

399 

399 
399 
398 
398 

398 

397 

397 
396 
396 

396 
395. 

395 

395 
394 
394 
393 
394 
392 

393 
392 

392 

391 

391 

391 

390 
390 
300 
389 

389 
389 

388 
388 

388 
387 
386 

386 
386 
386 

385 

384 

385 
384 

384 
383 

383 
383 

383 
382 

381 
382 

381 


198.5 


198.8 
199.2 
199W 

199-9 

200.3 


200.7 


201.0 
2014 
201.8 
202.2 
202.5 


202.9 


203.J 
203.6 
204.0 
204.4 
204.8 


205.1 


205.5 
205.9 
206.  J 
206.6 
207.0 


207.4 


207.8 
208.Z 
208.5 
208.9 
209.3 


209.6 


210.0 
210.A 
210.8 
2x1.2 
2ZX.5 


211.9 


212.3 
212.7 
213. X 

a»3-4 
213.8 


2x4.2 


214.6 
215.0 
215.3 
2x5.7 
216.1 


2x6.5 

216.9 

2x7.3 

2X7.6 
218.0 
2x8.4 


8.7'9396 
8.719798 
8.72020X 
8.720603 
8.721004 
8.721405 


8.721806 

8.722207 
8.722607 
8.723007 
8.723406 
8.723805 


218.8 


2x9.2 
2x9.6 
22ao 
220.3 

22a7 


221. 1 


8.724204 

8.724602 
8.725000 
8.725397 

8.7»5794 
8.726191 


8.726588 


8.726984 
8.727380 
8.727775 
8.728170 
8.728565 

8.728959 


8.7x9353 
8.729746 

8.730140 

8.730533 
8.7309^5 


8.731317 


8.731709 
8.732101 
8.732402 
8.732883 

8.733^73 


8.733663 

8.734053 

8.73444a 
8.734831 

8.735220 

8.735608 


"8.735996 
8.736384 
8.736771 
8.737158 

8.737545 
8.737931 


8.7383'7 

8.738703 
8.739088 

8.739473 
8.739858 
8.740242 


8.740626 

8.741009 
8.741393 
8.741776 
8.742158 
8.742540 

8.742922 


402 

403 
402 

40Z 

401 

401 

401 

400 
400 

399 
399 
399 

398 

398 
397 
397 
397 
397 
396 

396 
395 

395 
395 
394 

394 

393 
394 

393 
392 
392 

392 

392 

391 

391 
390 

390 
390 

389 

389 
380 

388 

388 

388 

3?7 
387 
387 
386 
386 

386 

3f5 
385 
384 

384 

383 

384 

383 
382 

382 

382 


1.280604 


1.280202 
1.279799 
1.279397 
1.278996 
1.278595 


1.278194 


1.277793 
1.277393 
z. 27699  3 
1.276594 
1.276195 


1.275796 


1.275398 
1.275000 
1.274603 
1.274206 
1.273809 


1.273412 


1.2730x6 
1.272620 
1.272225 
1.271830 

1.171435 


1.271041 


1.270647 
1.270254 
Z.269860 
Z.269467 
x.269075 


1.268683 


1.268291 
1.267899 
X. 267508 
1.267117 
Z.266727 


1.266337 


1.265947 

1.265558 
1.265169 
1.264780 
1.264392 


1.264004 


1.2636x6 
1.263229 
1.262842 
1.262455 
1.262069 


X.26I683 


1.261297 
1.260912 
1.260527 
Z.260I42 

1.259758 


x.*59374 


1.258991 
1.258607 
1.258224 
1.257842 
1.257460 


1.257078 


9.999404 


9.999403 
9.999402 
9.999401 
9.999400 

9-999399 
9.999398 


o 

50 
40 

30 

20 

10 


9-999397 
9.999396 

9-999394 

9-999393 
9.999392 


9.999391 


9.999300 
9.999380 
9.999388 

9.999387 
9.999385 


9-999384 


9-999383 
9.999382 

9.999381 

9.999380 

9-999379 

9-999378 


9-999377 

9-999375 

9-999374 

9-999373 
9.999372 


9-999371 


9.999370 
9.999369 
9.999367 
9.999366 

9999365 


9-999364 


9.999363 
9.999362 
9.999361 

9-999359 
9999358 


9-999357 


9.999356 

9-999355 
9-999354 
9-9993S3 
9-99935' 
9-999350 


9-999349 
9-999348 

9-999347 
9-999346 
9-999344 


9999343 

9-999341 
9.999341 

9-999340 

9-999339 
9.999338 


9999336 


50 
40 

30 
20 
10 


50 
40 

30 
20 

xo 


50 
40 

30 
20 
10 


50 

40 

30 
20 

xo 


50 
40 
30 

20 
xo 

o 

50 
40 

30 

20 
xo 

o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

20 
10 


60 


59 


58 


57 


56 


55 


54 


53 


52 


51 


50 


tt 


Cos 


b. 


Cotg     d.  c.  I    Tang 

"3? 


Sin 


99 


J 


20? 


8.741639 

8.7450I9 
«-743399 


8.750178 
8.7505  S' 

'•7S°9»4 


■75»4>4 

.751786 
■753'S7 


■75i5i8 


■753*98 
.754169 

-754639 
.755008 
•751 37° 
•755747 


.756484 
7S6851 
757110 
■757587 


-7S79SS 


■7S83: 

.75S688 

■759054 

.759410 
■7597" 


■760'S' 


■760881 
■76114s 
,761609 
■761973 
■7^1337 

.763063 
■763415 
■763787 
■764H9 


■764511 


'■7419** 


.74330+ 
,743685 
.744066 
'44447 
'448^7 
■745107 


.745966 
■746344 
.746713 


■747479 


1174 
.17.8 


■747857 
■748134 
.7486M 
.748988 
-749364 


.751363 
■751736 
•753109 


■754599 
V 54970 
■755341 
■7557" 
■756083 


8-756453 


■756813 
757193 
757561 
.757931 


.758668 
■759036 
■759404 

7S977' 
■760139 
■760505 


■7630^5 
.763419 
.763793 
■764'57 
.764510 
.764S84 


8.765146 


'■157078 


SJ6696 

156315 
155934 
M55553 
[.155173 


9-999336 


'-154793. 


9-999335 
9-999334 
9-999333 
9.999331 
-99933' 


,154414 


1-999319 


.999318 

.999317 
-999316 

9.999315 
5.999313 
9-999311 


i.i5"« 
1.15176S 
1,15.389 

'■150636 


.149884 
■■149509 
1,140134 
1.148759 
M483»5 


9,999311 
9^9993io 
9.99931Q 
9^9993'8 

9^9993r5 


148°' 

1  ■147637 
i,H7l64 
[,146891 
■,146518 
1,146145 


9-9993' 

9.9993'3 
9.999311 
9.999310 
9-999309 


9-999307 
9,999306 
9^999305 
9,999303 
9-999301 


9-99930J 


1,145401 
1.145030 

'-1439'7 


9-999194 


9-99*'93 
9,999191 
9-999190 
9-9991*9 
9-999^8 


?-999i87 


9999»85 
9.999184 
9-999183 

9.999181 
99991*° 


.138761 
■13*396 
,1380,0 
-137665 
■137300 
,13693s 


9,999170 


9.999178 
9,999177 
9,999176 
9-999174 
9.999173 


■136571 
.1361C7 
■135843 
.135480 


9,999171 
9.999170 
9,999168 
9-999167 
9^999166 


308 


It 


Sin 


d.       b. 


Tang     d.  c.  |     Gotg 


Cos 


tf 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


O 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 

10 
30 
40 

50 

o 
10 

20 
30 
40 

o 

10 

20 

30 
40 

50 


10 
20 
30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
20 

30 

40 

50 

o 


8.7645 1 1 


8.764872 
8.765234 

8.765594 
8.765955 
8.7663x5 


a.766675 


8.767034 
8.767394 
8.767752 
8.7681 1 1 
8.768469 


8.768828 

8.769185 
8.769543 
8.769900 
8.770257 
8.770613 


8.770970 


8.771526 
8.771681 
8.772037 
8.772392 


8.773101 

8-773456 
8.773810 

8.774163 

8.774517 
8.774870 


8.775223 


8.775575 
8.775927 

8,776279 

8.776631 

8.776982 


8-777333, 
8.777684 

5-7780JS 
8.778385 

8.778735 

8.779085 


8.779434 


8.779783 
8.780132 
8.780480 
8.780829 
8.781177 


8.781524 


8.781872 
8.782219 
8.782566 
8.782912 
8.783259 


8.783605 


8.783951 
8.784296 
8.784641 
8.784986 

8.785331 
8.785675 

Cob 


361 

36a 

360 
361 
360 
360 

359 
360 
358 
359 
358 

359 

357 
358 
357 
357 
356 
357 

356 

356 
355 
355 

354 

355 

354 
353 
354 
353 
353 

35a 

35» 
352 

35a 

35" 

351 

351 

351 
350 
350 
350 
349 

349 

349 
348 
349 
348 
347 
348 

347 

347 

346 

347 
346 

346 

345 

345 
345 
345 
344 


245.0 


2454 
245.8 
246.2 
246.7 

247.1 


147-5 


247.9 
248.3 
248.7 
249.1 
249.5 


249.9 


250.A 
250.8 
251.2 
251.6 
252.0 


252.4 


251.8 

153.3 
253.7 

254.1 
154.5 


254.9 


155.3 

155.7 
256.2 

256.6 

257.0 


1574 


257.8 
258.3 

158.7 
259.1 

159.5 


159.9 


26o.d. 

260.8 

261.2 
261.6 
262.0 


262.5 


262.9 

263.3 

263.7 
264.2 
264.6 


265.0 


265.4 

266.3 
266.7 
267.1 


267.6 


268.0 
268.4 
268.8 
269.3 

269.7 
27a  1 

b. 


8.765246 


8.765609 

8.765971 

8.766333 
8.766695 

8.767056 


8.767417 


8.767778 

8.768139 
8.768499 

8.76885 

8.76921 


8.769578 

8.769937 

8.770295 

8.770654 

8.771012 
8.77'37o 


8.771727 

8.772085 
8.77244a 
8.772798 
8.773155 
8.7735" 


8.773866 
8.774222 

8.774577 

8.774931 

8.775287 

8.775641 


8.775995 


8.776349 
8.776702 

8.777056 

8.777409 

8.777761 


8.778114 

8.778466 
8.778817 
8.779169 

8.779510 
8.779871 


8.780222 


8.780572 
8.780922 
8.781272 
8.781622 
8.781971 


8.782320 


8.782669 
8.783017 
8.783365 
8.783713 
8.784061 


8.784408 


8.784755 
8.785102 

8.785448 

8.785794 
8.786140 

8.786486 

Cotg 


363 
362 
362 
362 
361 
361 

361 

361 
360 
360 

359 
360 

359 
358 
359 
358 
358 

357 
358 

357 
356 

357 
356 

355 

356 

355 
355 
355 
354 
354 

354 

353 
354 
353 
35* 
353 

35* 

351 
351 
351 
351 
351 
350 

350 
350 
350 
349 
349 

349 
348 
348 
348 
348 
347 

347 

347 
346 
346 
346 
346 


d«C 


134754 


9.999265 


13439« 
234029 

133667 

133305 
131944 


9.999163 
9.999262 

9.999261 

9.999260 

9.999258 


131583 


9-999157 


232222 
231861 
131501 
131141 
130781 


9.999156 

9.999155 
9.999254 

9.999252 

9.999251 


230422 


9.999250 


230063 
229705 
229346 
2289^8 
228630 


9.999249 

9.999147 
9.999246 

9.999145 
9.999244 


228273 


22791 J 
227558 
227202 
226845 
226489 


9.999242 

9.999241 
9.999240 
9.999239 

9.999137 
9.999236 


226134 


9.999235 


225778 
225423 
225068 
224713 

114359 


9.999134 
9,999232 

9.999231 

9.999230 

9.999229 


224005 


9.999227 


223651 
223298 
222944 
222591 
222239 


9.999226 
9.999225 
9.999224 
9.999222 
9.999221 


221886 


9.999220 


111534 
221183 

220821 

220480 

220129 


9.999219 
9.999217 
9,999216 
9.999215 
9.999213 


219778 


9.9991" 


219428 
219078 
218728 
218378 
218029 


9.999211 
9.999210 
9.999208 
9.999207 
9.999106 


217680 


9.999205 


217311 
216953 
2i66|5 
216287 

215939 


9.999203 
9.999202 
9.999201 

9.999199 
9.999198 


215592 


9-999' 97 


21524 

21489 

214552 

214206 

213860 


9.999196 

9.999194 

9-999193 
9.999192 

9'999'9o 


1I35H 


Tang 


9.999189 
Sin 


50 
40 
30 
20 
10 

o 

50 
40 
30 
20 
10 

o 

50 
40 

30 

20 

10 


50 
40 

30 

20 
10 

o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
10 

o 

50 
40 

30 

20 
10 

o 

50 

40 
30 

20 

10 

o 

50 
40 
30 

20 

10 

o 

50 
40 
30 

20 

10 

o 


40 


39 


38 


37 


36 


35 


34 


33 


32 


31 


30 


86" 


209 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


n 


10 

20 

30 

40 
50 

o 

zo 

so 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

16 
20 

30 
40 

50 


zo 
20 

30 
50 

o 

zo 

20 

30 
40 
50 

o 

zo 

20 

30 

40 

50 

o 

zo 
20 

30 

40 
50 

o 

zo 
20 

30 
40 
50 

o 


Sin 

8.785675 


d.   b. 


8.786019 
8.786363 
8.786707 
8.787050 

8.787393 


8.787736 


8.788078 

'  8.788421 

8.788762 

8.789104 
8.789446 


8.789787 


8.790118 
8.790468 

8.790808 

8,791x40 
8.791488 

8.791828 


8.792167 
8.792S06 

8.792845 
8.793183 

g»7935a^ 


g'793^59 
8.794197 

8-794534 
8.794872 
8.795208 

8-795545 


8.795881 


8.796218 
8.796J53 
8.796889 
8.797224 

8-797559 


8.797894 


8.798229 
8.798563 
8.798897 
8.79923Z 
8-799564 


8-799897 
8.800230 
8.800563 
8.800896 
8.801228 
8.801560 


8.801892 


8.802223 
8.802554 
8.802885 
8.803216 
8.803546 


8.803876 

8.804206 
8.804536 
8.804866 
8.805195 
8.805524 


8.805852 
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280.1 
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281.0 
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281.8 
282.3 
282.7 
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284.0 
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284.9 
285.4 
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287.6 
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288.9 
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291.] 
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295.6 
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Tang 

8.786486 

8.786831 
8.787x77 
8.787521 
8.787866 
8.788210 


8.788554 


8.788898 
8.789242 

8.789585 
8.789928 

8.790271 


8.7906x3 

8.790955 
8.791297 

8.791639 

8.791980 
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8.792662 
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8.793343 
8.793683 

8.794023 
8.79436a 
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8.797743 
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8.799423 
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8.800429 
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8.803431 
8.803763 
8.804095 

8.S044I7 
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8.805421 
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S^Ssi 

S.806ISI 
8.S06509 

S.806S37 

8.807165 
8.807491 

"8.807819 

8.808x46 
8.808473 
8.808799 
8.809116 
8.809451 
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8.810x03 

8.810418 

8.8x0751 
8.8 1 1078 
8.8x1401 


8.81x716 

8.811050 
8.8x1374 
8.8x1698 
8.81301X 
8.813344 


8.8Z3667 


8.8x3989 
8.8x4211 
8.8x4634 
8.8x4956 
8.815177 


8.815599 


8.815920 
8.816141 
8.816561 
8.816881 
8.8x7101 


8.817511 


8.8x7841 

8.818161 

8.818480 

8.8x8' 

8.819: 


8.8x8799 
^8iQiii 


8.819436 

8.819755 
8.810073 

8.810390 

8.810708 

8.81Z015 


8.811343 


8.811659 
8.811976 
8.811191 
8.811609 
8.811915 


8.813140 


8.813^56 
8.813871 
8.814186 
8.814501 
8.814816 
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199.1 
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300.5 
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8.807071 
8.807401 
8.807731 
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8.808717 


8.809046 
8.809374 
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8.8x0356 
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8.8x3291 
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8.814265 


8.814589 


8.8149x3 
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8.8x5884 
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8.816529 


8.8x6852 
8.817174 
8.817496 
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8.818140 


8.818461 


8.818782 
8.819103 
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8.820384 


8.820703 
8.821013 
8.811341 
8.811661 
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8.822935 
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1.186059 

1.185735 


1.185411 


1.185087 
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1.184440 
1.1841x6 
X.183793 


1.183471 
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X.178010 
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8.843585 


8.843886 
8.844186 
8.844487 

8.844787 
8.845087 


8.845387 


8.845687 
8.845987 
8.846286 
8.846585 
8.846884 


8.847183 


8.847481 
8.847780 
8.848078 
8.848376 
8.848673 


8.84897J 


8.849268 

8.849565 

8.849862 
8.850159 

8.850455 


8.85075j^ 

8.85 1047 
8.85 1 J43 
8.851639 
8.851934 
8.852229 


8.852525 


8.852819 
8.8531  il 
8.853408 
8.853703 
8.853997 


8.854291 


8.854584 
8.854878 
8.855171 
8.855464 

8«855757 
8.856049 


8.856342 
8.856634 
8.856926 
8.857218 
8.857510 


8.857801 


8.858092 
8.858383 
8.858674 
8.858965 
8.859255 


8.859546 


8.859836 
8.860126 
8.8604x5 
8.860705 
8.860994 
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382.9 


Tang 

8.844644 

8.844946 
8.845248 
8.845551 
8.845852 
8.846154 


8.846455 


8.846757 
8.847058 
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9..79«* 

a7«.77i 

9.991183 

9-»7934i 

9.991179 

JO 

sss 

47 

SO 

"I 

"5 
114 

0.710314 

SO 

13 

9.179801 

0.710199 

9.991163 

KS?4 

0.71008, 

9.991159 

40 

48 

50 

"° 

9-»*0373 

114 

0.719617 

9-991143 

50 

12 

9.180488 

0.7195 11 

9.991139 
9-991134 

0.7.9308 

s&;! 

30 

0.71S169 

9.991116 

30 

40 

9.iao94S 

0.71905s 
0.718941 

9.991111 

49 

50 

11° 

9.18IOS9 

"S 

9.991118 

so 

11 

9.18.174 

9.991114 

9.181188 

lio 

9.181401 

"4 

uz: 

9.991106 

40 

40 

0.718370 

60 

■" 

114 

10 

10 

9.ig.8j8 

0.718141 

9.991190 

■ 

li^ 

i 

C(rt« 

d.o. 

Tang 

Sin 

M 

L. 

79° 


50 


51 


52 


53 


54 


55 


57 


58 


60 


l# 


Sin 


9.274049 


9.274159 
9,274269 

9.174379 

9.274489 
9.27459S 


9.274708 


91A74818 
9.274928 
9,275038 
9.275148 

9.275257 


9-175367 


9.175477 

9.275}$6. 
9.275696 
9.275805 
9.275915 


9.276025 


9.276134 
9.276243 
9.276353 
9.276462 
9.276572 


9.276681 

9.276790 
9.276900 
9.277000 
9.2771 18 

9.277227 


9.177337 


9.277446 

9-177555 

9.177*^ 

9*177773 
9.27788a 


9-17799' 


9.278100 
9.278209 
9.278318 
9Jk78427 
9.278536 


9.278645 


9178753 
9.278862 

9.278972 

9.279080 

9.279188 


9.279297 


9.279406 
9.279514 
9.279623 
9.279731 
9.279840 


9.279948 


9.280057 
9.280165 
9.280274 
9.280382 
9.280491 


9.280599 

Cot 


:io 


1x0 
:io 


no 


[09 


10^ 


d.c. 


9.281858 


9.281973 
9.282087 
9.282201 
".2823x4 
.282428 


9.282542 


9.282656 
9.282770 
9.282884 
9.282998 

9.2831  IX 


9.283225 


9.283339 
9.283452 
9.283566 
9.283680 
9.283793 


9-*83907 


9.284021 
9.284x3  J 
9.284^8  / 
9.28436! 
9.284474 


9.284588 


9.28470X 
9.2848x< 
9.284928 
9.28504X 
9.285154 


9.285268 


9.285381 
9.285494 
9.285607 
9.285720 
9.285833 


9-1^5947 
9.286060 
9.286173 
9.286286 
9.286399 
9.286512 


9.286624 

9.286737 
9.286850 
9.286963 

9.287076 
9.287x89 


9.287301 


9^187414 
9.287527 
9.287639 
9.287752 
9.287865 

9.287977 


9.288090 
9.288202 
9.288315 
9.288427 
9.288540 

9.288652 

Cotg 


Cotg 

0.7x8x42 


0.7x8027 
0.7x7913 

0.717799 
0.7x7686 

0.7x7571 


0-7^7458 

0.717344 
0.717230 

0.717x16 

0.7x7002 

0.7x6889 


0.716775 


a7i666i 

0.716547 
0.7x6434 

0.716320 

0.716207 


0.716093 


0.715979 
a7X5866 

0.7x5752 

0.715639 

a7X5526 


0.7154x2 


0.7x5209 
0.715x85 
0.715072 
0.714059 
0.714846 


0.7x4732 


0.714619 
a7X45o6 

0.714393 
0.7x4280 

0.714x67 


0.7x4053 


0.7x3040 
0.7x3827 

0.713714 
a7X36ox 

0.7x3488 


0.713376 


0.7x3263 
0.7 1 31 50 
0.7x3037 
0.7x2024 
0.7x28x1 


a7i2699 


0.712586 
0.7x2473 
a7X236x 
0.7x2248 
0.712x35 


0.712023 


0.7x19x0 
a7Xi7Q8 
0.711685 
0.711573 
0.71 1460 


a7ii348 

Tang 


Gob 

9^992190 

9.992186 
9.992x82 
9.992178 
9.992174 
9.992170 


9.992166 


9.992162 
9.992x58 
9.992154 
9.992150 
9.992146 


9.992142 

9.992138 
9.992134 
9.992130 
9.992126 
9.992122 


9.992118 


9.9921x3 
9.992x09 
9.992x05 
9.99210X 
9.992097 


9.992093 


9.992089 
9,992085 
9.99208X 
9.992077 
9.992073 


9.992069 


9.992065 
9.992061 
9.992057 
9.992053 

9-991049 


9.992044 


9.992040 
9.992036 
9.992032 
9.992028 
9.992024 


9.992020 

9.9920x6 
9.9920x2 
9.992008 
9.992004 
9.992000 

9.991996 


9.99x902 
9.99x987 
9.99x983 

9.991979 
9.991975 


9-991971 
9.99x967 
9.99x963 

9.991959 
9.991955 
9.991951 


9-991947 


n 


V 


253 


10 


8 


0 


1X2 


XXI 


IXO 

1  II.O 

2  22.0 

333.0 
444.0 
555.0 
666.0 

9199.0 


109 


32.7 
43.6 


IP 


886u^ 
9l97.» 


79^ 


Tang   {d.e.l     Cot;; 


U'ii 


3,  "j 


liUi 


ys 


5  54-5 
e6i.4 

887.J 
998-1 


9-'fes99 

9.180707 
9.3So)ii5 
9.180914 

9.181 140 
"9^  "4* 

9.181465 
9-18157J 
9.1816S1 
9.181789 

9.181005 
9.181113 
9.181110 

9.iSi]iS 
9.181436 
9-^8iS44 
9-.8.6S, 

9.181867 

9.18197s 

9.183083 

9^183190 

9..83198 

9.i8]4o6 

9.183513 

9.183611 

9'*j7»i 

9.1838  ]6 

9.183943 

9.184051    ■ 

9.184158 

9.184164 

9i84373_ 

9.»«4588 
9.18469s 
9.184801 
9.184909 
.?r*?5'"7- 
"9.185114 

9-i*S»3' 
9-185338 
9.185445 
9-»*5SS» 
9.l8s6s9_ 
9.185766 
9.185873 

9.186194 

9.1S6301 
'9^iIt4or 
9.186514 
9.186611 
9.186718 

9.185S35 

j;i8694i_ 
9.187048 


9.188765  I 
9.188^77  j 
9.188949 


9.190113 

9,190335 
9-»9a447 
9-»9°559 
9-'9°fe7' 
9.190783 
1.190895 
9.191007 


,.191566 
9.19167S 
9.191789 
9.191901 


0,710898 
0.710786 

0,710449 
0,710337 
0,710115 
°-7'°"i 

a709889 
0,709777 
0,70966s 

p.7°944' 
0709319^ 


0.70S881 
0,708769 
~oJ7o86s8] 
"0.708546 
0-708434 
0.70S311 
0.708111 
0.70S099 

°-7079'7 
c.  707876 
0-707764 
0707653 
0-707541 
0707430 
0.707^ 
0.707107 
0.707095 
1x7069*4 
0.706873 
0,706761 

0.706530 
0.706418 
0.706316 
0.706K15 
0.706094 
0,705983^ 
0.705871 
0.705761 
0.705649 
0.705538 
P-7°S4'7 

0.705105 
0.705095 
0.704084 
0.704873 


Cotg      d,  c.      Tug 

78° 


»99'947 
9.991941 
9.991938 
M9"934 
9.991930 
9-99' 9^6 
9-99'9*» 
9.991918 
9.991914 
9.991910 
9.991906 
9-99'9°' 
9-99'S97 
9.991893 
9.991889 
9.99188s 


_M9'M" 
9,99.844 
9.991  S40 


9.991794 
9.991790 
9.991786 

9.991781 


9.991770 
9.991765 
9.99176J 

9-99>7S7 


9.991714^ 
9.991710 
9.991716 
9.991711 
9.991707 
9.991 703_ 
9.991699 

Sin 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


tf 

O 

10 
lO 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 

so 

30 
40 

50 

o 
10 

lO 

30 
40 

50 

o 

10 

10 

30 
40 

50 


10 
20 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 


Bin 


9.287048 


9.287155 

9.287261 
9.287368 

9.287474 

9.287581 


9.387688 
9.287794 

9.287900 
9.288007 
9.2881 1 3 
9.288220 


9.288326 


9.288432 

9.288539 
9.288645 
9.288751 
9.288857 


9.288964 


9.289070 
9.289176 
9.289282 

9.289388 
9.289494 


9.289600 


9.289706 
9.289812 
9.289918 
9.290024 
9.290130 


9.290236 


9.290342 
9.290447 
9.290553 
9.290659 
9.290765 


9.290870 


9.29C5976 

9.291082 
9.291 1 87 

9.29I29J 

9-a9i39» 


9.291504 

9.291610 
9.291715 
9.291820 
9.291926 
9.292031 


9.292137 


9.292242 
9.292347 
9.292453 
9.292558 
9.292663 


9.292768 


9.292874 
9.292979 
9.293084 
9.293189 
9,293294 


9.293399 


Cos 


Tang    d.  0.  |    Cotg 


255 


Cos 


n 


07 
06 
07 
06 

07 
07 
06 

06 

07 
06 

07 

06 

06 

07 
06 

06 

06 

07 
06 

06 
06 
06 
06 
06 

06 

06 
06 
06 
06 
06 

06 

05 
06 

06 

06 

05 
06 

06 

05 
06 

05 
06 

06 

05 

06 

OS 
06 

05 

05 
05 
05 
06 

05 
05 
05 
05 
05 


d. 


9-^95349 
9.295460 
9.295571 
9.295681 
9.295792 

9-^95903 


9.296013 

9.296124 
9.296235 
9.296345 
9.296456 
9.296566 


9.296677 


9.296787 
9.296898 
9.297008 
9.297119 
9.297229 


9-*97339 


9.297450 
9.297560 
9.297670 
9.297781 
9.297891 


9.298001 


9.2981  II 
9.298221 
9.298332 
9.298442 
9.298552 


9.298662 


9.298772 
9.298882 
9.298992 
9.299102 
9.299212 


9.299322 


9.299431 
9.299541 
9.299651 
9.299761 
9.299871 


9.299980 


9.300090 
9.300200 
9.300309 
9.300419 
9.300529 


9.300638 

9.300748 
9.300857 
9.300967 
9.301076 
9.301186 


9.301295 


9.301405 
9.301514 
9.301624 

9-301733 
9.301842 


9.301951 


Cotg 


I 
I 

o 
I 
I 
o 

I 

I 

o 

I 
o 

I 

o 

I 
o 
I 
o 
o 

I 

o 
o 

I 
o 
o 

o 

o 
1 
o 

o 
o 


o 
o 
o 
o 
o 

09 

o 
o 
o 
o 

09 

o 
o 

09 

o 

o 

09 

o 

09 

o 

09 

o 

09 

o 

09 

o 

09 

09 
09 


d.  c. 


a70465i 


0.704540 
0.704429 
0.704310 
0.704208 
0.704097 


0.703987 


0.703876 
0.703765 
0.703655 

0.703544 
0.703434 


0.7033*3 


0.703213 
0.703102 
0.702092 
0.702801 
0.702771 


0.702661 


0.702550 
0.702440 
0.702330 
0.702219 
0.702109 


0.701999 

0.701889 
0.701779 
0.701668 
0.701558 
0.701448 


0.701338 


0.701228 
a7oiii8 
0.701008 
0.700898 
0.700788 


0.700678 


0.700569 
0.700459 
0.700349 
a7oo239 
0.700129 


0.700020 


0.699010 
0.699800 
0.699691 
0.699581 
0.699471 


0.699362 


0.699252 
0,699143 
0.690033 
a69e024 
0.698814 


0.698705 


0.698505 
0.698486 
0.698376 
0.698267 
0.698158 


0.698049 

Tang 


9.991699 


9.991695 
9.991601 
9.991687 
9.991682 
9.991678 


9'99i674 
9.991670 
9.991666 
9.991662 
9.991657 

9991653 


9-991649 

9.991645 
9.991641 
9.991637 
9.991632 
9.991628 


9.991624 


9.991620 
9.991616 
9.991612 
9.991607 
9-99'6o3 


9991599 

9-991595 
9.991501 

9.991586 

9.991582 

9.991578 


9-99' 574 


^991570 
9.991566 
9.991561 

9-991557 

i:??»J53_ 

9.991549 


9-99^545 
9.991540 

9.991536 

9.99153; 
9.991528 


9-99'5»4 


9.991519 

9-991515 
9.991511 

9.991507 

9.991503 


9.991498 


9.991494 
9.991400 
9.991486 
9.991482 
9.991477 


9.991473 


9.991469 
9.991465 
9.991460 
9.991456 

9-99H5* 


Sin 


50 
40 

30 
20 

xo 


50 
40 

30 
20 
10 


50 
40 
30 
20 
xo 

o 

50 
40 

30 

20 
10 

o 

50 
40 

30 

20 
10 


50 
40 
30 

20 
10 

o 

50 
40 

30 

20 
xo 

o 

50 
40 
30 

20 
xo 

o 

50 
40 

30 

20 
10 

o 

50 
40 

30 

20 
10 


9.991448   o 


fl 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


1 

2 

3 

4 

5 
6 

2 


109 


10.9 

21.8 

32.7 

43.6 

54.5 
65.4 

76.3 

87.2 

q8.x 


X 

2 

3 

4 

5 
6 

I 


X08 
10.8 
21.6 

32.4 
43.2 
54.0 
64.8 
75.6 
864 


997.2 


I 

^2 

3 

4 

5 
6 

7 
8 


X07 
10.7 
21.4 
32.1 

42.8 

53.5 
64.2 

74.9 
85.6 

96,3 


1 
2 

3 
4 

5 

6 

2 


106 
10.6 
21.2 
31.8 
42.4 

53-0 
6^.6 

74.2 
84.^ 

95-4 


I 

2 

3 

4 

5 
6 

I 


105 

10.5 
21.0 

3»-5 
42.0 

51-5 
63.0 

73-5 
84.0 

94-5 


78^ 


I     Sin     {  d.       T&ng     d.o.      Colg 


I     Co« 


9.3010*1 
9.301170 
9.30M79 
9.301388 
9-301497 
9.301607 
9.301716 

9.301B15 
9.301934 
9-303'H3 
9-i03i5» 

9.303370 
9.J03479 
9.30358* 
9.303697 
9-3°?*°5 
»3P39t4 
9.JO4M3 
9.304131 
9.304241 


9-3°4Sfr7 
9.30467S 
9-3047»4 
9.304893 


9-30Sa'i 
9.305317 
9-3°543S 
9-30SS44 
9.305651 
9-3057°' 
9-305869 

J.306194 
9.306301 
9-3°^'" 


9-3°*5'9 


9-307'« 
9.307176 
9.3073*4 
9.307491 

9.307708 
9.307816 

"9-3079*7 
9.308031 
9.308139 
9.308147 
9-308355 
9.308463 


0.697339 

a697S3o 
0.697711 

°-6975°3 
0-697393 
0.597184 
0.69717s 
0.697066 


0-696739 
a69663o 
0.696511 
0.6964.1 
0.696303 
a696i9i 
0.696086 
0.695577 
0.695*68 
0.695759 
0.695651 
0.695541 
3695433. 

069*^6 

0,695107 
0.694999 
°-694890 
0.694781 

0.694673 
0.694565 
0.694456 
0.694348 
0694139 
°-694'3' 
0.694013 
0.693914 
0.693*06 
0.693698 
-^693590 


0-693481 

0.693373 
0.693165 
0.693157 
0.69J049 
°- 69194' 
0-691831 
0.691714 

0.691508 

0.691400 
i  0.691191 
'  0.691184 
a69i077 
0.691969 
0.691*61 
0.691753 
0.691645^ 
0.691537 

Tang 


9.991444 
9.991439 
9-99'435 
9-99'43" 

9-99'4*7 


9.991414 
9.991410 
9.991406 
9.991401 


9-9913*9 
9-991384 
9.991380 
999'376 
9-99' 371 
9.991367 
9.991363 
9-99' 3  59 
9-99' 3SS 
9-99'3i'> 
9-99 '346 
9.991341 
9-99 '3  38 
9-99 '333 
9.991J19 
9-99' 315 
9-99'3i' 
9.991316 
9^'3'i 
9-99' 308 
9-99' 304 
9-99  "99 
9-99'i95 
9.991M1 
9.991*87 
9.991181 
9.991178 
-99'i74 


9-99'»70 

9.991165 

9.991*61 

9.991157 

9-99'iS3 

9.991148 

9-99'i44 

9.991140 

9-99'i3S 

9.991131 

9.991117 

^.9911 

999.11 


78" 


30 


31 


32 


33 


34 


36 


36 


37 


38 


39 


40 


ir 


267 


*Mi* 


N 


Sin 


Tang 


d.  c. 


Cotg 


Cos 


ff 


lO 

ao 

30 

40 

50 
o 

10 
10 
30 
40 
50 
o 

10 

ao 
30 

¥> 
50 

o 

10 
10 
to 

40 
50 

o 

10 
20 

30 
40 

50 


10 

so 

30 
40 
50 

o 

10 
10 

30 
40 

50 

o 

xo 

10 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 

20 

30 
40 

50 

o 


m 


9.299655 


9.299759 

9.299862 
9.299966 
9.300069 
9.300172 

9.300276 


9.300379 

9.300482 
9.300586 
9.300689 

9^300792^ 
9-300895 


9.300999 

9.30ZX02 
9.30Z20J 
9.301308 
9.30I4II 


930'5H 
9.3016x7 
9.301720 
9.30182a 
9.301926 
9.302029 


9.302132 


9.302235 

9.302337 
9.302440 

9-30»543 
9.302646 


9.302748 


9.30285  X 

9.3031954 
9.303057 

9.303x59 
9.303262 


9-303364 
9.303467 
9.303569 
9.303672 

9-303774 
9-303877 


9-303979 


9.304082 
9.304184 
9.304287 

9-3043«9 
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9.381J58 
9.3I1651 
9.381743 
9.381636 
9.381918 
9-3S^°w 


9-38»""J 

9.381105 
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9.449700 
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9.450059 
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9.45^347 
9451418 
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9452132 
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30642 

30565 
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9-454"3 
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9454477 
9454548 


9454619 
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9454761 

9.45483a 
9454903 
9454973 


9-455044 
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9-455»56 

94553*7 
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9.455469 
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9455822 
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9455963 
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9.456528 

9456598 
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9.456880 
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9457162 


H  57232 
57303 
57373 
9457443 
9-4575'4 

9457584 


d. 


71 

71 
71 
71 
71 
7» 

71 

71 

71 
71 
71 
71 

71 

71 

71 
70 

71 
71 

71 

71 
71 
71 
70 

71 

71 

71 
70 

71 
71 
71 

7c 

71 
71 
70 

71 
71 
70 

71 
70 

71 

71 
70 

71 
70 
71 
70 

71 
70 

71 
70 

71 
70 
70 

71 

70 

71 
70 
70 

71 
70 


Tang 

9471605 

9.47x682 

9471759 
9471837 
9471914 

9.471991 


16° 

d.  c. 


287 


9472069 

9472146 
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9.46I92I 
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9.462268 

9462338 

9.462407 

9.462477 

9.462546 


9.462616 


9.462685 

9.462755 

9.462824 
9.462894 

9.462963 


9.463032 


9.463102 
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9463240 

9463310 
9463379 


9463448 


9.463518 
9.463587 
9463656 
9463725 

9463795 


9.463864 


9463933 
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9464072' 
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9.464832 
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9.465108 
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9481029 
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42.0 
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26.5 
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9-57357S 


9,573618 
9.573680 
9-57373* 
9-5737*+ 
9-573836 


9-573g*8 


9.573940 
9-57399* 
9-S74'>44 
9.574096 
9-574M' 


9-574"» 


9-574*5» 
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9-S743S6 
9-574408 
9-574400 


9-S74S" 


9.574616 

9.574668 
9.574710 
9-57477* 


9.574814 
9.574876 
9.574918 
9.574980 


9-57S'36 


9.575187 
9-575*39 
9.575191 
9-S7S343 
9-S7S395 


9-S7S447 
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9.607379 
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9.607560 
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9.607741 
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9.607863 
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9.608044 
9.60S.0S 
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.608709 
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9.609493 
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77773 
7782A 
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78956 
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S21 
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9.611540 
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9.61x72 
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9.61232 
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9.61244 
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9.61262 
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9.61286 


9.61292 


9.61298 
9.6x304 
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9.6x346 
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60 
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Cotg 

0'3^9964 
0.389004 
a389844 
0.389783 
0.389723 
0.389663 


a3896o3 


0.38954* 
a389482 

0.389422 

0.389362 

0.389302 


0.38924X 


a389i8i 
0.389121 
0.389061 
0.38900X 
0.388941 


0.388880 


0.388820 
0.388760 
0.388700 
0.388640 
0.388580 


0.388520 


0.388460 
0.388399 
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0.3882x9 
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0.388099 
0.388039 
0.387979 
0.3870x9 
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0.387799 


0.387739 
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0.387619 

0.387559 
0.387499 
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0.387319 
0.387259 
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0.387139 


0.387079 


0.387019 
0.386059 
0.386899 
0.386839 
0.386779 


0.3867x9 
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0.386599 
0.386539 
0.386479 
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6.1 
12.2 
18.3 
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30.5 
36.6 

42.7 

48.8 
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6.0 

X2.0 

x8.o 
24.0 
30.0 
36.0 
42.0 
48.0 
54,0 


5» 

5-» 
X04 

X5.6 

20.8 

26.0 

31.2 
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41.6 
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5« 

x|  5.1 

2  xa2 

315.3 

420.4 

5*5.5 
6  30.6 

840.8 
945.9 


22" 


9.579S80 
9-57993' 
9.579981 
9-S8°°33 


9.jgot}8 

9.580189 

9-S80M' 

9-5to39» 

9.580443 

9.580494 

9.580545 

9.580596 

9.580647 

9itofr99 

9.580750 

9.580801 

95*0851 

9.S8090J 

9-5»°954 

9-58"' 

9.5  S 1056 

9,581107 

9.58115ft 

9.581109 

9.581161 

9.5g'3" 

9.581363 

9.581414 

9.58.465 

9.581516 

9-S8'Sft7 

9,581618 

9.58.669 

9.581710 

9.581771 

9.58181a 

9-S8'»73 
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9.581975 

9.581015 

9.581076 

9.581117 

9.58117L 
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9.581*80 

9.581331 

9-5«»J8» 

9.581413 

9581535 

9.581585 
9,581636 
9.581687 
9.581738 
9-58^7*9 
9.58i84o 


9.613701 
9.613760 
9.613610 
9.613880 


9.614419 
9.614479 

9.6I4S39 
9.614598 
9.614658 
9.6147'g 
9.614778 
9.614838 
9.614897 
9.614957 
9-^'S<"7 
9.6i5077_ 
9.615 1 3"6 
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9.615495 
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9.615674 
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0.384445 
0.384386 
0.384316 
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9.582890 
9.58294Z 
9.582992 

9-5§3043 
9.583094 

9.6Z7284 

9.617343 
9.617403 
9.617462 
9.617522 

0.382716 
0.382657 
a382597 
0.382538 
0,382478 

9,965607 

9.965598 

9.965589 
9.965580 

9.965572 

9.583145 

9.617582 

0.382418 

9.965563 

9.965554 
9.965546 

9.965537 
9.965528 

9.9655x9 

9.583195 
9.583246 
9.583297 
9.583348 
9.583398 

9.61764Z 
9.61770Z 
9.617760 
9.617820 
9.61787^ 

0.382359 
0.382299 
0.382240 
0.382180 
a382i2i 

9.583449 

9.617939 

0.382061 

9-9655" 

9.583500 

9.58355* 
9.58360Z 

9.583652 

9.583703 

9.617998 
9.618057 
9.618117 
9.618176 
9.618236 

0.382002 

0.381543 
0.38x883 

0.381824 

0.381764 

9.965502 

9.965493 
9.965484 

9.965476 

9.965467 

9.583754 

9.618295 

0.381705 

9.965458 

9.583804 

9.583855 
9.583906 

9.583956 
9.584007 

9.618355 
9.618414 
9.618474 
9.618533 
9.618593 

9.618652 

0.38x645 
a38i586 
0.381526 
0.38x467 
0.381407 

9.965449 
9.965441 
9.965432 
9.965423 
9.9654x4 

9.584058 

0.381348 

9.965406 

9.584Z08. 

9.584159 
1^584210 

9.584260 
9.5843" 

9.618711 
9.618771 
9.618830 
9.618890 
9.6x8949 

0.381289 
0.38x229 
0.381x70 
0.38XXXO 
0.38 105  X 

9.965397 
9.965388 

9-965379 
9.965371 

9.965362 

9.584361 

9.619008 

0.380992 

9.965353 

9.584412 
9.584463 
9.584513 
9.584564 
9.584615 

9.619068 
9.619127 
9.619186 
9.619246 
9.619305 

0.380932 
0.380873 
0.3808x4 

0.380754 
0.380695 

9-965344 
9.965336 

9.965327 

9.965318 

9.965309 

9,584665 

9,619364 

0.380636 

0.380576 
0.3805x7 
0.380457 
0.380398 
0.380339 

9.965  30X 

9.965292 
9.965283 
9.965274 
9.965266 
9.965257 

9.584716 
9.584766 
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9.642777 


9.642834 
9.642892 
9.64294Q 
9.643006 

9.643063 


9.643120 


9-643177 

9-643»35 
9.64329X 

9643349 
9.643406 


9.643463 


9.643520 

9.643577 
9.643634 

9.643691 
9-643749 


9.643806 

9.643863 
9.643920 

9.643977 
9.644034 
9.644091 


9.644x48 


9.644205 
9.644262 
9.644319 
9.644376 

9.644433 


9.644490 


9.644547 
9.644604 

9.644661 

9.644718 

9.644775 


9.644832 


9.644889 
9.644946 

9-645003 
9.645060 
9.645117 


9.645x74 

Cotg 


0.3 
0.3 
0.3 
0.3 
0.3 


0.3 


0.3 

0.3 

0.3 
0.3 

0.3 


0.3 


0.3 

0.3 
0.3 
0.3 
0.3 


0.3 


0.3 

0.3 

0.3 
0.3 
0.3 


0.3 


0.3 
0.3 

0.3 

0.3 
0.3 


0.3 


0.3 

0.3 

0.3 
0.3 

0.3 


0.3 


0.3 

0.3 

0.3 
0.3 

0.3 


0.3 


0.3 
0.3 
0.3 
0.3 

0.3 


0.3 


0-3 

0.3 
0.3 

0.3 
0.3 


7852 

7795 

7737 
7680 

7623 


7566 


7509 

745  « 

7394 

7337 
7280 


7223 


7166 
7108 
7051 

6994 
693^ 

6880 


6823 

6651 
6594 


6537 


6480 

64*3 
6366 

6309 

6251 


6194 


6023 
5966 

5909 


5852 


5795 

568Z 
5624 

5567 


5510 


5453 
5396 

5339 
5282 

5225 


5168 


5111 

5054 
4997 


d.0. 


a354826 
Tang 


9.961791 
9.961782 
9.96x772 
9.96x763 
9.96x754 
9.96x745 


9.961735 


9.961726 

9.96x717 
9.961708 
9.961608 
9.961689 


9.961680 

9.961671 
9.96166X 
9.961652 
9.961643 
9-961634 


9.96x624 


9.9616x5 
9.96x606 
9.96x507 
9.961587 
9.96x578 


9.96x569 


9.961560 
9.961550 
9.96x541 
9.961532 
9.961523 


9-961513 


9.961504 
9.961405 
9.96x485 
9.961476 

9-961467 


9-96145^ 


9.96x448 

9.961439 
9.96x430 

9.9614AX 

9.96x4x1 


9.96x402 


9.961393 

9.961383 

9.961374 
9.961365 

9-961356 


9-961346 


9.961337 
9.96x328 
9.96x3x8 
9.96x309 
9.961300 


9.96x290 
Sin 


9 

9 

9 

xo 

9 
9 

9 

10 

9 

9 

9 
xo 

9 

9 

9 

xo 

9 
9 

9 

xo 

9 
9 

9 

xo 

9 

9 

9 

xo 

9 
9 


xo 

9 

9 

9 
xo 

9 

9 

xo 

9 

9 

9 

zo 

9 
9 

9 

xo 

9 

9 

xo 

9 

9 

9 
xo 

9 

9 

xo 

9 

9 
xo 


50 

40 

30 

20 
xo 

o 

50 
40 

30 

20 
xo 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

20 
xo 


50 

40 
30 

20 
xo 

o 

50 
40 

30 

20 

xo 

o 

50 

40 
30 

10 
xo 

o 

50 
40 

30 

20 
xo 

o 

50 
40 
30 

20 
xo 

o 


18 


17 


16 


15 


14 


13 


12 


11 


10 


66^ 


■ 

23' 

331 

r 

Sin 

d.      T«.g 

d.0. 

Cotg 

Coa 

d. 

" 

• 

60 
61 
62 
53 
54 
65 
66 
67 
68 
69 

eo 

JO 

40 
SO 

3" 
4° 
SO 

3° 

40 

i° 

30 
40 

JO 
JO 

SO 

30 
40 
SO 

JO 

40 
SO 

30 

40 
5" 

30 
4« 
SO 

30 

40 
so 

9.60646s 

47 

}i 

:i 

47 
4i 

•1 

47 
48 

Ji 

47 
48 

s 

47 
48 

tl 

47 

4< 

47 

8 

47 
47 
4S 

:s 
47 
47 
48 

47 

47 
47 
48 
47 

8 

47 
47 

_ 

57 
57 

57 
57 
57 
S7 
i7 
S7 
57 
57 

S7 
S7 

57 
S7 
57 
57 
57 

11 

57 
57 
S7 
57 

U 

57 
57 
57 
57 

\l 

S7 
S7 
57 
S7 
56 
57 
57 

57 
57 

11 

57 
S7 

57 
5* 
57 

J2 

57 
57 
S6 
57 

11 

57 

o.3S+8»6 

9.961190 

9 

so 

40 
30 

SO 

40 
30 

so 
40 

lo 

50 
40 
30 

50 
40 
30 

50 
40 
30 

□ 
SO 
40 

JO 

so 
40 

JO 

lO 

so 
40 

JO 

so 
40 

JO 

10 

10 
9 
8 
7 
6 
6 
4 
3 
2 
1 
0 

m 

0.354769 
0.354711 
0.354655 
0.354598 

9.96.18, 
9.961171 
9.96'»63 
9.96.153 

9.60675. 

0.354484 

9.96.135 

?»6 
IS 

0.1544*7 
0.354370 
o-3S+3'3 
0.354156 
0.354-99 

9.961115 

9.9611.6 
9.96.107 
9.96.. 97 
9.9611M 

9.607036 

o.354'43 

9.607084 
9.6071 31 
9.6o7'79 
9.6o7«7 
9.607174 

0.354086 
0.354019 
0-353971 

,.96.169 
9.96.. 60 
9.961. 51 
9.96.. 41 
9.961.31 

9.607311 

0.353*0. 

9.96..13 

9.607369 
9.607417 
9.607464 
9.607511 
9.607SS9 

0.35  36S7 
0.353631 

0.353574 
o-3535"7 

9.961..  3 

9.961 104 

9.96.076 

9.607607 

0.353460 

9.607654 

9.607701 
9.607749 

o.3534<^ 
0.353346 
o-3S3»90 
0.353x31 

0.353176 

9.961058 

9.96<o48 
9.961039 
9-961030 
9.96.010 

,.60,1,. 

0.353119 

9.96.0.  ( 

Illoliw 

0.353061 
0.353005 
o.35»949 

0.351891 
0.351835 

»M.,7 

0.351778 

9.960955 

il 

0.35155' 

0.351494 

9.960936 

9.960917 

9-960908 

0-351438 

9.608508 

0.J51381 

0.351314 
0.J51167 
0.351H1 
0.351154 

»<«».4S 

0.351097 

9.9fc«4J 

9.&MI7 

0.3510J0 
0.351984 
0.351917 

o.35'87o 

5.,6ol5J 
9.960814 

'■'fete' 
"6079I 

0.351757 

9-609077 

0.351700 
0.351644 
0.351587 
0.351530 

9.960758 
9.960749 
9.960740 

9.609313 

0.35  «4'7 

9.960730 

•■ 

" 

-J^ 

d. 

Cotg 

d.0. 

Tang 

Sin 

d. 

:l 

■ 

24° 

Tang    d.  c, 

9.648640 
9.648696 
9.648753 
9.64S8IO 
9.648866 

9.648980 
9.649036 
9.649093 
9.649150 
9.649106 
9.649163 
9.649J19 
9.649376 
9-649433 
9.649489 
9.649546 
9.649601 
9.649659 
9.649715 
9.649771 
9.649819 

9'64994i 
9.649998 
9.650055 

9.65  01 68 
9.650114 

9.650337 
9.650394 
9.6J0450 
9.650507 

9.65067G 

9.650789 
9.650846 
9.6509Q1 

9-6i°959 
9.65101S 
9.651071 

91651185 

9-6S"97 

9.651354 
9.6J1410 
9.651467 
9.651513 
9-65'579 
9.651636 

9-651691 
9.651749 
9.651805 
9.65 1 86 1 
9-6S'9'8 
9.651974 


J-3S'4i7 
).35i36o 
'■35' 304 
1.351347 
3.35119a 
'■35"3* 
'-35'°77 


°-350737 
0.35068, 
0.350614 
0.350567 


0.350001 
0.349945 
0.349889 
0.34983a 
0-349776 
0-349719 


0-3495SO 
0.349493 
°-349437 
0-349380 
0.349314 
0.349167 
0.349*" 
0.349154 
°-349°9» 
0-349041 
0.348985 
0.348918 
0.348S71 
0.3488.5 
0-348759 
0-348703 
0.348646 
0.348590 
0.348533 
0.348477 
0-34S4H 
0-348364 
0.34830S 
0.348151 
0.348195 

^SM 

0.148016 


Cotg     a.  o.     Tang         Sin        d.     " 

65° 


9.960711 
9.960711 
9.960701 
9.960693 
9.960683 
9.960674 
9.960665 

9.960646 
9.960636 
9-960617 

9.96061  B 
9.96060S 
9.960599 
9.960589 
9.960580 
9-960571 
9-960561 
9.960551 
9-960541 
9-960533 
9.960514 
9-960514 
9-960505 

9.960486 
9.960477 
9.960467 
9-96<H5« 
9.960448 
9.960439 
9-960430 
9.960410 
9.960411 
9.960401 
"9^96039* 
"9.9*0381 
9.960373 
9.960364 
9.960354 
9-960345 
9-960335 
9.960316 
9.960317 
9.960307 
9.960198 
9.060188 
9-96o'79 
9.960169 
9.960160 
9.960150 
9.960141 
9.9601 3»_ 

9.960113 
9.960103 
9.960194 

9.960175 
9.960165 


Bin        d.       Tang 


9.61 11& 
9.611317 


9.611515 
9.611609 

9.611796 
9.61 1S43 

9.611890 
9.618936 
9-611983 
9.613030 
9.613077 
9.61311 


9.613311 
9.6.3358 

9.613401 
9'6iJ45' 
9-6 '3498 

9.61JS91 
9.613638 
9-613685 

9.61J731 
9-613778 
9-6'38»S 
9.613871 
9.613918 
9.61396s 

9.614058 
9-6'4'°5 
9.614151 
9.614198 
9.61414s 
9.614191 
»^I433> 
9-6'4385 
9.614431 
9.614478 
9.614515 
9.614571 
9.614618 
y.614665 
9.6i4T<i 
9.614758 
9.614804 
9.614851 
-  614898 
9.614944 


9.651369 
9.651415 
9.651481 
9.651538 


9.653157 
9-6531 '3 
9-6S3'^ 
9-^533'^ 
9.653381 
9.653438 
9-653494 
9.653551 
9-653607 
9-653663 


9.654000 
9-654057 
9-654"3 
9.654169 
9.654115 
9-654181 
9-654337 
9-654394 
9-654450 
9.654506 
9.654561 
»6546'8 
9.654674 
9-654731 
9.654787 
9-654843 
9654899 
9-654955, 
9-655°" 
9.655067 
9.655113 
9-655179 
9-655136 
9-655*91 
9-655348 


0.347857 

0.347800 

0.347744 

c^3476Br- 

0.347631 

0-347S75 

0.347519 

0.347461 

o-3474°6 

°- 34735° 

0-347193 

0.347137 

0.34T81 

0.347115 

0.347068 

°'3470" 

0-346956 

0.346899 

0.346843 

0.346787 

o- 3467  3' 

0-346674 

a3466i8" 

0.346561 

0.346506 

0.346449 

0-346393 

0-346337 

o.346"4 

0.346168 
a346iil 
0-346056 
0.346000 
0-345943 
0.3458B7 
0.345831 
0-345775 
o-34S7'9 


9.960109 
9.960099 
9.960090 
9.960080 
9.960071 

9-96°0Si 
9-960043 
9.960033 

9,960014 
9.960014 
9-960005 
9-959995 
9.959986 
9.959976 
)-959967 
9-959957 
9.959948 
9959938 
9.959919 
9.959919 
9.959910 
9.959900 
9.959891 
9-959881 

9-959871 
9-959863 
9959853 

9-959844 
9-959834 
9-959815 


0.345169 
0.345113 
0-345 '57 


0-344933 
0.344877 
0344811 
0-344764 
P-3447°8 


9-959768 

9-959758 
9-959749 
9-959739 
9.959730 
9-959710 
9-9597" 
9.959701 
9.959691 
9.959681 
9-959673 
9-959663 
9-959654 
9.959644 
9-959634 
9.959615 
9.959615 
9-959606 
9.959596 


Cotg     d.0.    Tang 

66° 


24° 

Tang     d.c-      Cotg         Cos       d. 


9.614944 
9.614991 
9.61S0J7 
9.615084 

9.615 1 30 
9-S'S'77 

9.615170 
9.615316 
9,615363 
9.615409 

9.615549 
9.61 559J 

9.615641 
9.61 56SS 
9.6'S73S 
»6'S78' 
9.615818 
9.615874 
9.615911 
9.615967 

9.616060  . 

9.616153 


,  616477 
9.616514 
9.616570 
9.6i66.6 
9.61666] 
9.616709 
9.61675s 
9.616801 
9.616848 
9.616894 
9.616941 
9.616987 
9.617033 

9-6'7'7^ 
9.617118 
9.617165 
9.617311 
9.617357 
6i7403_ 


°-3446s* 
"■  3*4596 
0.344540 
0.344484 
0.344418 
°' 344371 
P-3443'fi 
0.344160 
0.J44104 
0,344148 
0.344091 

0-34398° 
0.343914 
0.343868 
0.343811 
o.  343756 

o.  343700 

°- 343644 
0.343588 
0.343531 
0.343476 
0.343410 
OJ43364 
0'3433°8 
0.343151 
0.343196 
0.343140 
0.343084 
°' 3430^8 


0.341804 
0.341748 
0.341691 
o- 34^636 
0.341581 
0.34x515 
0.341469 
0.341413 
o^3453j7^ 
oj"4i30j_ 
0.341145 
0,341189 
0.341133 
0.341C78 
0^341011^ 
o-34'966 


0.341798 
0.341741 
°-34'6i7 
o-34'63' 


9.95956? 
9-959558 
9'959549 
9-959539 
9,959530 
9.959510 
9.959511 
9.959501 
9-95949' 
9-959481 
9-959473 
9-959463 
9-959453 
9-959444 
9-959434 
^9594^5 
9-9594' 5 
9.959406 
9-959396 
9-959387 
9-959377 
9-959368 
9-959358 
9-959348 
9-959339 
9.959319 
9-95931° 
9-9S93'o 
9.959301 
9.959191 
9.959181 
9.959171 
9-959161 
9-959'53 
9-959143 
9,959134 
9.959114 
9-9591' 5 
9-959'05 
9-959^95 
9.959186 
9.959176 
9.959167 
9-959"  57 
9-959-48 
9-959138 
9.959118 
9.9591 19 
9.959109 
9.959100 
9.959090 
9^959080 

9-959^" 
9.959061 
9.959051 
9.959041 
9-959033 
9.959013 


65" 


24* 


335 


30 


31 


32 


33 


34 


tt 


lO 

20 
30 
40 

50 
O 

10 

ao 

30 
40 
50 
o 

xo 
10 

30 
40 

50 

o 

10 
ao 
30 
40 

50 
o 

zo 
10 

30 
40 
50 


35 


36 


39 


10 
20 
30 
40 

so 
o 

zo 

20' 

30 
40 

SO 
o 

10 
20 

30 
40 

so 
o 

zo 

20 

30 
40 
50 

o 

zo 
20 

30 

40 

so 
o 

n 


Sin 

9.617727 

9.617773 
9.617819 
9.617866 
9.6^7912 
9.617958 


9.618004 

9.618050 
9.618096 

9.6z8i^3 
9.618189 
9.618235 


9.61828Z 


9.6Z8327 
9.6x8373 
9.6x84x9 
9.6x8465 
9.6185x2 


9-6x8558 


9.6x8604 
9.618650 
9.6x8696 
9.6x8742 
9.6x8788 


9.6x8834 


9.6x8880 
9.6x8926 
9.6x8972 
9.6x90x8 
9.6x9064 


9.6X9XX0 


9.6x9156 
9.6x9202 
9.6x9248 
9.6x9294 
9.619340 


9.619386 


9.619432 
9.619478 
9.619524 
9.619570 
9.6196x6 


9.6x9662 

9.6x9708 
9.6x9754 
9.6x9800 
9.6x9846 
9.6x9892 


9'6'993^ 

9.6x9984 

9.620030 

9.620076. 

9.620X2X 

9.620x67 


9.620213 


9.620259 
9.620305 
9.62035  X 
9.620397 
9.620443 

9.620488 
Cos 


i 


46 
46 

47 
46 

46 

46 

46 
46 

46 
46 
46 

46 

46 

46 
46 

47 
46 

46 

46 
46 

46 
46 

46 
46 
46 
46 

46 
46 

46 

46 
46 
46 
46 
46 

46 

46 
46 
46 
46 
46 

46 

46 

46 
46 

46 

46 

46 
46 

45 
46 

46 

46 

46 

46 
46 

45 


d. 


Tang 

9-653704 
9.658760 
9.658816 
9.65887X 
9.658927 
9.658983 


9-659039 


9.659095 
9.659150 
9.659206 
9.659262 
9.659318 


9-659373 


9.659429 
9.659485 
9.65954D 

9-659596 
9.659652 


9.659708 


9.659763 
9.659819 
9.659875 

9-659930 
9.659986 


9.660042 


9.660098 
9.660153 
9.660209 
9.660265 
9.660320 


9.660376 


9.660431 
9.660487 
9.66054J 
9.660598 
9.660654 


9.660710 


9.660765 
9.66082X 
9.660877 
9.660912 
9.660988 


9.661043 


9.66x099 
9.66XX55 
9.66x210 
9.66x266 
9.66X32X 


9.66x377 


9.66x432 
9.661488 
9.66x544 
9.66x599 
9.66x655 


9.66x7x0 

9.661766 
9.66152X 
9.66x877 
9.661932 
9.661988 

9.662043 
Cotg 


d.c. 


6 

6 

5 
6 

6 

6 

6 

5 
6 

6 

6 

5 
6 

6 

5 

6 

6 
6 

5 
6 
6 

5 
6 

6 
6 

i 

6 

5 
6 

5 

6 
6 

5 
6 

6 

5 
6 
6 

5 
6 

5 
6 

6 

5 
6 

i 

5 
6 
6 

5 
6 

5 
6 

5 
6 

5 
6 


Cotg 

0.34x296 

a34X240 
0.341 184 
0.341129 

0.341073 
0.341017 


0.340961 


0.340905 
0.340850 

0.340794 

0.340738 
0.340682 
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Sin        d. 
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9.633277 
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9:678875 
9.678919 
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9'ft37P*9 


9637.673 
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9.639851 
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9.640588 
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9.685022 
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10 
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o 
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Sin 

9.641842 

9.641 88  J 
9.641928 
9.641971 
9.642015 
9.642058 


9.642  lOI 


9.642144 
9.642187 
9.642230 
9.642273 
9^642317 


9.642360 

9.642403 
9.642446 
9.642489 
9.642532 
9.642575 


9.642618 


9.642661 
9.642704 
9.642747 
9.642790 
9.642833 


9.640877 


9.642920 
9,642963 
9.643006 
9.643049 
9.643092 


9.643135 


9.643178 
9.643221 
9.643264 

9-643307 
9-643350 


9643393 


9.643436 

9643479 
9.643522 

9643565 
9.643607 


9.643650 


9.643693 
9.643736 

9-643779 
9.64382a 

9.643865 


9.643908 


9-643951 

9643994 

9-644037 
9.644080 

9.644123 


9.644165 


9.644208 
9.644251 
9.644294 

9-644337 
9.644380 

9.644423 

Cos 


d. 


43 

43 
43 
44 
43 
43 

43 

43 
43 
43 
44 
43 

43 

43 
43 
43 
43 
43 

43 

43 
43 
43 
43 
44 

43 

43 

43 
43 
43 
43 

43 

43 
43 
43 
43 
43 

43 

43 
43 
43 
4» 
43 

43 

43 
43 
43 
43 
43 

43 

43 
43 
43 
43 
4» 

43 

43 
43 
43 
43 
43 


d. 


Tang 

9.688182 

9.688235 
9.688289 
9.688342 
9.688395 
9.688449 


9.688502 


9.688556 
9.688609 
9.688663 
9.688716 
9.688769 


9.688823 


9.688876 
9.688930 
9.688983 
9.689036 
9.689090 


9.689143 


9.689196 
9.689250 
9.689302 
9.689356 
9.689410 


9.689463 


9.689516 
9.689570 
9.68962a 
9.689676 
9689730 


9.689783 


9.689836 
9.689890 
9.689943 
9.689996 
9.690050 


9.690103 


9.690156 
9.690210 
9.690263 
9.690316 
9.690369 


9.690413 


9.690476 
9.690529 
9.690582 
9.690636 
9.690689 


9.690742 


9.690795 
9.690849 
9.690902 
9.690955 
9.691008 


9.691062 


9.691 1 15 
9.691168 
9.691221 
9.691274 
9.691328 

9.691381 
Cotg 


d.c. 
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3 

4 
3 
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4 
3 
3 
4 

3 
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3 
3 
4 
3 

3 
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3 
3 
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3 

4 
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3 
4 
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3 
3 

4 
3 

3 

4 
3 
3 
3 

4 

3 

3 
3 
4 
3 
3 

3 
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3 
3 
4 

3 

3 
3 
3 
4 
3 


d«0. 

6? 


Cotg 

a3n8i8 

0.31x765 
0.3 1 171 1 
0.31 1658 
0.31 1605 
0.311551 


0.31 1498 


0.3  "444 
0.3 1 1 391 

0.311337 
0.31 1284 
0.311231 


a3iii77 


0.311124 
0.311070 
0.311017 
a3 10964 
0.310910 


0.310857 


0.310804 
0.310750 
0.310697 
0.310644 
0.310590 


0.3*0537 


0.^10484 
0.310430 
0.310377 
0.310324 
0.310270 


a3i02i7 


0.310164 
0.3 1 01 10 
0.310057 
0.310004 
0.309950 


0.309897 


0.309844 
0.309790 

0.309737 
0.309684 

0.309631 


0.309577 


0.309524 
0.309471 
0.309418 

0.309364 
0.309311 


0.309258 


0.309205 
0.309151 
0.309098 

0.309045 
0.308992 


0.308938 


0.308885 
0.308832 
0.308779 
0.308726 
0.308672 

0.308619 
Tang 


Cos 

9-953660 

9953650 
9.953640 
9.953629 
9.953619 
9:953609 


9-953599 


9.953588 

9-95357« 
9-953568 

9-953557 
9-953547 


9-953537 


9-9535a7 
9.953516 

9.953506 
9-953496 
9-953485 


9-953475 


9.953465 
9.953455 
9-953444 
9.953434 
9-9534a4 


9.953413 


9953403 

9-953393 
9.953382 

9.95337» 
9.953361 


9-95335» 


9-953341 

9-953331 
9.953321 

9.953310 
9.953300 


9-953190 

9-953»79 
9.953169 
9.953250 
9.953248 
9-953138 


9.953228 


9.953217 

9-953107 

9.953197 
9.953186 

9.953176 


9.953166 


9-953155 
9-953145 
9-953135 
9-953IH 
9-953"4 


9-953104 


9953093 
9-953083 

9.953073 
9.953062 

9-953051 

9.953041 
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60 


59 


58 


57 


56 


55 


54 


53 


52 


51 
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9.644SO» 
9.644551 
9.644594 

9.6446]? 


9.644808 

9.644851 
9-644^94 
9.644936 
9.644979 

9.645011 
9.645065 

9.64  JI  OS 

9.645 '5° 
9-645 '93 
9.645136 
9.645179 
9.6453" 
9.645364 
9-645407 
?:645_45£ 
9.645491 
9-^45535 
9.645578 
9.645610 

9-^t57°6 

9-645749 
9.64579' 
9.645834 
9.645877 
9-6459' 9 
9.645"96i 
9.646005 
9,646047 
9.646090 
9.646133 
9-646'7S 
9.646118^ 
9.646160 
9.646303 
9.646346 
9.646388 
9-64643' 
'9^6474 
9.646516 
9.646559 

9.646644 
^■646686 
9-6467*9 
9.646771 
9.646814 
9.646857 
9.646899 
9-64694* 
9.646984 


26° 

Tang    d.0.     Cotg         Cos       d.     " 


-?       L  ; 

_9  L  " 

9.691391 
9.691444 
9.691497 
9.691550 
9.691603 
9.691656 
9.691710 
9.691763 
9.691S16 
9.691869 

9-69^»» 
9.691975 
9.693018 
9.693081 
9-693134 
9.693187 
9.693140 
9-69  3'93 
9-693346 
9.693400 
9-6934SI 
9.693506 
9-693559 
9-6936'!^ 
9.693665 
9.693718 
9.693771 
9.693814 
9-693877 
969393° 
9693983 
9.694036 
9.694089 
9.694141 
9-694'9S 
9-694*48 
9.694301 
9-694354 
9-694407 
9.694460 
9-6945' 3 
9.694566 


Cotg     d.c.     Tang 

63° 


0.308619 
0.308566 
0.308513 
0.30S460 

0-308353 

ft 308300 


a3o8o87 
0- 308034 
0.307981 
0.307018 
0.30787s 
ft307768 
o-3°77'5 


0.30766 
0.3076™ 
0.307556 
0.307503 
0.307450 
-307397 


>- 307  344 


0.307190 
0.307117 
0.307184 
0.307131 
0.30707a 


0.307015 


0.306866 
0.306S13 

0^06707 
ft3o6654 

0.306547 
0.306494 
0.30644  [_ 
1:306388 


0,306315 
0.3061S1 
0.306119 
0.J06176 
o_jo6ii3 


■3°6o7' 
0.306017 
0.305964 
a3o59ii 
0.305858 
0.30580s 
°-3°S75' 
0.305699 
ft305646 
0.305593 


9-9S3°4* 
9.953031 
9.953011 
9,953011 
9,953000 
9'95*99° 
9-95»9'8o 
9.951969 
9-95»9i9 
9,951949 
9.951938 
9-95^9*8 
9-95'9'8 
9.951907 
9.951807 
9,951886 
9.951876 
1,951866 


9.95185s 


1.951845 
J-951835 
9.951814 
9.951814 
9-95*g°j 
9.951793 
9,951783 
9.951771 
9.951761 
9.951751 
9,951741 


9.951731 


9.951710 
9.951710 
9.951700 
9.951689 
9^51679 
9.951669 
9.951658 
9.951648 
9.951637 
9,951617 
9^51617 
9,951606 


9.951596 
9,951585 
9-9S»57S 
9,951565 

9-95*554 
9-95*544 
9-95*533 
9.951513 
9,951511 
9.951501 
9,95i49*_ 
9.951481^ 
9-95*47' 
9.951460 
9.951450 
9-95*440 
9-95*4*9 
9.951419 
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53 

5-3 

I0.6 
3C5-9 

526.5 
31.8 

37.1 

4»-4 

47-7 


5» 
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156 
20.8 
26.0 
31.2 

36.4 
41.6 
46.8 
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8.6 

11.9 
17.1 
21.5 
25.8 
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34.4 
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21.0 
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xo 
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Sin 

9«^6984 
9.647027 
9.647069 
9.6471 12 
9.647154 
9.647197 


9.647240 

9.647282 

9-6473*5 
9.647367 

9.647409 

9.647452 


9.647494 

9-647537 

9647579 
9.647622 

9.647664 

9.647707 


9.647749 


9.647792 
9.647834 
9.647877 
9.647919 
9.647961 


9.648004 

9.648046 
9.648089 
9.6481 31 
9.648173 
9.648216 


9.648258 


9.64830X 
9.648343 
9.64838J 
9.648428 
9.648470 


9.6485x2 

9-648555 
9.648597 

9.648619 

9.648684 

9.648724 


9.648766 

9.648809 
9.64885  X 
9.648893 

9.648936 
9.648978 


9.649020 

9.649063 
9.649105 

9-64947 
9.649189 

9.649232 


9.649274 


9.649316 
9.649358 

9.649401 

9-649443 
9.649485 


9.649527 


'H  Cos 


43 

4» 

43 
42 

43 
43 

4» 

43 

4* 
42 

43 
42 

43 
42 

43 

4a 

43 
42 

43 

4» 
43 
4» 
42 

43 

4* 

43 
42 

42 

43 
4» 

43 

4* 
42 

43 
42 

42 

43 

4» 
4» 
43 
4» 
4» 

43 

4» 

4* 

43 

4» 
42 

43 
42 
42 

4» 

43 

42 

42 

4» 

43 
42 

42 

42 


d. 


Tang 
9.694566 


2£ 

cLc. 


9.694619 
9.694672 

9-6947*4 
9.694777 

9.694830 


9.694883 


9-694936 
9.694989 
9.695042 

9-695095 
9^695148 


9.695201 


9-695*54 

9.695307 
9.695360 

9.695412 
9695465 


9-6955'8 


9-695571 
9.695624 

9.695677 

9.695750 

9.695783 


9.695836 


9.695888 
9.695941 
9.695994 
9.696047 
9.696100 


9.696153 


9.696206 
9.696258 
9.6963  IX 
9.696364 
9.696417 


9.696470 

9.696522 
9.69657? 
9.696628 
9.696681 
9.696734 


9-696787 


9,696839 
9.696892 
9.696945 
9.696998 
9.697050 


9.697103 


9.697156 
9.697209 
9.697262 
9.697314 
9.697367 


9.697420 

9-697473 
9.697525 

9.697578 

9.6976  J I 

9.697684 


9-697736 

Cotg 
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3 
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3 

3 
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3 

3 

3 
3 
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3 
3 
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3 
3 
3 
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(Lo. 

6? 


Cotg 


0.305434 


0.305381 
0.305318 
0.305176 
a305i23 
0.305x70 


0.3051x7 


0.305064 
a305oxx 
0.304958 

0.304905 
0.304852 


0.304799 


0.304746 
0.304693 
a30464o 
a304588 

0.304535 


0.304482 


0.304429 
0.304376 

0.3043*3 
0.304170 

0.304117 


0.304164 


0.304x11 
0.304059 
0.304006 

0.303953 
0.303900 


0.303847 


0.303794 
0.303741 
0.303689 
0.303656 

0.303583 


0.303530 


0.303478 

0.3034*5 
0.303372 

0.303319 
0.303266 


0.3032x3 


a303i6x 
0.303x08 

0.303055 
0.303002 

0.302950 


0.302897 


0.302844 
0.302791 
0.302738 
0.302686 
0.302633 


0.302580 

0.302527 
0.301475 
0.302422 
0.301369 
0.301316 


a3oii64 
Tang 


Cos 


9-95*4'9 


9.95*408 

9.«»398 

9-95*3»7 
9.951377 

9-95*367 


9.95*356 
9.951346 

9-95*335 

9-95*3*5 
9.9513x4 

995*304 


9-95**94 


9.95**83 

9.951173 
9.951161 

9.951151 
9.95**41 


9.95**3^ 


9.95111X 
9.9511x0 
9.951100 
9.951x89 
9.951x79 


9.951x68 


9.951x58 
9.951147 

9.95*137 
9.951x16 

9.951XX6 


9.951x06 


9-95*095 
9.951085 

9-95*074 
9-95*064 
9-95*053 


9.952043 


9.952031 
9.951011 
9.95201  X 
9.952001 
9-951990 


9-95^980 


9.951969 

9-951959 
9-95*949 
9.951938 
995'9*8 


9-95'9'7 


9.951907 
9.951806 
9.95x886 
9.951875 
9.951865 


9-951854 


9.951844 

9.951833 
9.951813 

9.951811 

9.95x801 

9.95179X 
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9.661563 
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9.661644 
9.661685 
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0.289718 

0.289666 
0.2896x4 
0.289562 
0.289510 
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9-949^35 
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9-949051 
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9.94889Q 
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9.948878 
9.948867 
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9.94879X 
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9.948736 

9.948726 
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9.662337 
9.662377 
9.662418 


9.662459 


9.662499 
9.662540 
9.662581 
9.66262X 
9.662662 


9.662703 


9.662743 

9.662784 
9.662825 
9.662865 
9.662906 


9.662946 

9.662987 
9.663028 
9.663068 
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9.663190 


9.663231 
9.663271 
9.663312 

9.663352 

9-663393 


9-663433 
9.663474 
9.6635x5 

9.663555 
9.663596 

9.663636 


9.663677 


9.663717 

9.663758 
9.663798 

9.663839 

9.663879 


9.663920 

9.663960 
9.664001 
9.664041 
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9.664284 
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9.713386 


9-713438 

9-713489 

9-713541 
9.713592 

9-713644 
9.713696 


9.7x3747 

9.713799 
9.713850 

9.713902 
9.713954 


9.7x4005 


9.714057 
9.7x4x08 
9.714x60 
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9-714263 


9-714314 


9.7x4366 
9.7144x8 
9.7x4469 
9.7x4521 

9.7x457* 


9-714624 
9.714675 

9.714727 

9-714778 
9.714830 

9.71488X 


9.714933 


9.7x4984 
9.7x5036 
9.7x5087 

9.715^39 
9.715190 
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9.715293 

9-715345 
9.7x5396 

9.715448 
9.715499 
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9-715654 

9.715705 

9-71575: 
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9.7x5962 

9.716014 
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9.7x6x68 
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a286i50 
0.286098 
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0.143437 
0.143388 
0.143339 
o-"t3^9° 
0-143*4' 
0,143191 
0.143143 
0.143095 
0.143046 
0.141997 
41948 
0.141899 
0.141850 

0.141753 
0-141704 
0.141655 
0.141606 
ai4iS57 

0.141459 

0,14141 r 


4i5_  9.938980 

366  9.938968 

318  9.93*956 

169  9.938944 

110  9-9J8931 

—  9-93891° 


9938908. 
9.938896 
9.9388*4 
9.938871 
9.938860 
9.938848 
9.938836 
9.9388H 
9.938811 

9-938788 
9-938776 
9-938763 , 
9.938751 
9.938739 
9-938717 
9-9387'5 
9-938703 
9-93869' 

9-938679 
9.938667 
9.938655 
9.938643 
993863' 
9-938619 
9-938607 
9-938595 
9.938583 
9.938571 
9-938559 
9-938547 
9-938535 
9.938513 
9.938511 


0.141971 
0.141911 
0.141873 

°-i4'776 
OJI41717 


"  9-938475 
9.938463 
9-93845' 
9.938439 
9.938410 
9.9384'4 
9,938401 
9.938390 
9-93*378 
9.938366 
9-93*354 
9-938341 


.141717      9 
.141678     9 

^H'581 


'9.938330 


0.1414S} 
Cotg     d.0.1    Tang 


60° 


,-93818- 

1.93817° 

158 


9.938: 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


ft 


Sin 


6b 


o 
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30 
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o 

Ip 
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30 
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10 

20 

30 
40 
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o 
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20 
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20 

30 

40 
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10 

20 
30 
40 

50 

o 

10 

20 

30 
40 

50 

o 

10 
20 

30 

40 
50 

o 

10 

20 

30 
40 

50 

o 

xo 
20 

30 

40 

50 

o 
n 


^696775 

9.69681  z 
9.696848 
9.6968S5 

9.696921 
9.696958 


9.69699s 


9.697031 
9.697068 

9.697105 
9.697141 


9.697215 


9.6972JI 
9.697288 
9.697325 
9.697361 
9.697398 


9-697435 


9.697471 
9.697508 


9697545 
9.697581 

9.697618 


9.697654 

9.697691 
9.697728 
9.697764 
9.697801 
9.697838 


9.697874 


9.69791 1 
9.697947 
9.697984 
9.698020 
9.698057 


9.698094 


9.698130 
9.698167 
9.698203 
9.698240. 
9.698276 


9-698313 


9.698349 
9.698386 

9.698423 

9.698459 

9.698496 


9.698532 


9.698569 
9.698605 
9.698642 
9.698678 

9-698715 


9-698751 


9.698788 
9.698824 
9.698861 
9.698897 

9-698934 


9.698970 

Cos 


d. 


36 

37 

36 
37 
37 

36 

37 

36 

37 
37 

36 

37 
37 
36 
37 
37 

36 
37 

36 

36 

37 

36 

37 
37 
36 

37 

36 

36 
37 
37 

36 

37 
36 
37 
36 
37 
36 
37 

36 

36 
37 
36 

36 

36 
37 
36 

36 

36 


2y 

Tang  d.c.  Cotg  I  Cos 


867 


d. 


// 


9-758517 


9.758566 
9.758615 
9.758663 
9.7587x2 

9-758761 


9.7588x0 

9.758858 
9.758907 
9.758956 
9-759005 
9-759053 


9-75910^ 
9.759x51 
9.759200 
9.759248 

9-759»97 
9.759346 


9-759395 


9-759443 
9-75949» 
9-759541 
9-759590 
9-759638 


9-759687 

9-759736 

9.759785 

9.759833 
9.759882 

9-759931 


9-759979 


9.760028 
9.760077 
9.760x26 
9.760x74 
9.760223 


9.760272 


9.760320 
9.760360 
9.7604x8 
9.760466 

9-7605^5 


9.760564 


9.760612 
9.76066X 
9.7607x0 
9.760758 
9.760807 


9.760856 


9.760904 
9.760953 
9.76x002 
9.76x050 

9.761099 


9.76XX48 


9.76XX96 
9.761245 
9.761293 
9.76x342 

9-76139^ 
9.761439 

Cotg 


49 
49 


49 
49 
49 
48 

49 
49 

Jl 

49 
49 

:i 

49 
49 
49 
48 

49 
49 

It 

49 
49 

n 

49 

ti 

49 
49 

ti 

49 
49 

48 
49 

49 
49 

48 
49 

It 

49 
49 
48 

49 

49 
49 

48 

49 

tt 


d.0. 

60" 


a24X483 


a24i434 
0.24x385 
0.24x357 
0.241288 
0.241239 


0.241x90 


0.24XX42 
0.241093 
0.241044 
0.240995 
0.240947 


0.240898 


0.240849 
0.240800 
0.240752 
0.240703 
0.240654 


0.240605 


0.240557 
0.240508 

0.240459 
0.2404x0 

0.240362 


0.240313 


0.240264 
0.2402x5 
a240x67 
0.240XX8 
0.240069 


0.24002X 


0.239972 
0.239023 

0.239874 
0.239820 

0.239777 


0.239728 

0.239680 
0.23963X 
0.239582 

o.»39534 
o.»39485 


0.239436 


a239388 

o.»39339 
a239290 

0.239242 

0.239x93 


0.239x44 

0.239096 

0.139047 
0.238998 

0.238950 

0.23890X 


0.238852 


0.238804 
0.238755 
0.238707 
0.238658 
a2386o9 

0.2385  6x 


Tang 


9.938258 


9.938245 
9.938233 
9.93822X 
9.938209 

9.938x97 


9-938185 


9-938173 
9.93816X 

9.938x49 

9.938x37 

9-938125 


9.938x13 


9.938x00 
9.938088 
9.938076 
9.938064 
9.938052 


9.938040 

9.938028 
9.9380x6 
9.938004 

9-93799* 
9-937979 

9.937967 


9-937955 
9-937943 
9-937931 
9.937919 
9.937907 


9-937895 


9.937883 
9.937870 
9-937858 
9-937846 
9-937834 


9.937822 


9.9378x0 

9.937798 
9.937786 

9-937773 
9-93776X 


9-937749 


9-937737 

9-937725 

9.937713 
9.93770X 

9.937689 


9-937676 
9.937664 
9.937652 
9.937640 
9.937628 
9.9376x6 


9-937604 


9-937591 
9-937579 
9.937567 
9.937555 
9-937543 

9.937531 
Sin 


=3 

[2 
[2 
[2 
[2 
[1 

[2 

[2 

[2 
[2 
[2 

[2 

=3 

[2 
[2 
[2 
[2 

[2 

[2 

[2 
[2 
[2 

13 
[2 

[2 

[2 
[2 

C2 
[2 

[2 


^3 

[2 
[2 
[2 

[2 

[2 

[2 

[2 

3 

[2 

[2 

[2 

[2 
t2 

[2 

12 

C3 
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[2 
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[2 
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[2 


d. 
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49 

tt 
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29.4 

34.3 
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44.x 


X 

2 

3 

4 
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6 

I 
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14.4 
19.2 
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28.8 

33.6 
384 
43.2 
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X 
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3 
4 

5 
6 

I 


37 
3.7 
7.4 

II.X 

X4.8 
18.5 
22.2 
25.9 
29.6 

33-3 


36 

3.6 

X0.8 
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i8x> 

21.6 

25.2 

28.8 
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X 
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6 
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X 

2 

3 

4 
5 
6 

i 


X2 
X.2 
2.4 

3.6 
4.8 

6.0 

10.8 


0 


8 


10 


n 
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9,698970 


9.699006 

9.699043 
9-69907? 

9.6991 16 

9.699152 


9.699189 


9.699225 
9.699262 
9.699298 

9.699334 
9-69937'. 


9.699407 
9.699444 

9.699480 

9-6995>7 

9-699553 
9.699589 


9.699626 

9.699662 
9.699699 
9.699735 

9-69977* 
9.699808 


9.699844 

9.699880 
9.6999x7 

9-699953 
9-699990 
9.700026 


9.700062 


9.700099 
9.700x35 
9.700x71 
9.700208 
9.700244 


9.700280 


9.7003x7 

9.700353 
9.700389 

9.700425 

9.700462 


9.700498 


9.700534 
9.70057X 
9.700607 
9.700643 
9.700680 

9.7007x6 


9.7007J2 
9.700788 
9.700825 
9.700861 
9-700897 


9.700933 


9.700970 
9.70x006 
9.70x042 
9.70x078 
9.70XXX5 


9.70XX5X 


Cos 


36 

36 
36 

37 
36 

36 

36 

37 
36 

36 
37 
36 

37 

36 

36 
36 

36 

36 
37 

36 

36 

37 

36 

36 
36 

36 

36 
36 
36 

36 
37 

It 
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d. 


30^ 

Tang  d.0.  Cotg 


Cos 


9.761439 


9.76x488 
9.76x537 
9.76x585 
9.7616J4 
9.761682 


9.761731 


9.761780 
9.761828 
9.76x877 
9.761925 
9.76x974 


9.762023 


9.76207X 
9.762x20 
9.762168 
9.7622x7 
9.762266 


9.7623x4 


9.7^2363 

9.76241  X 
9.762460 
9.762508 

9.762557 


9.762606 


9.762654 

9.762703 

9.76275X 

9.762800 
9.762848 


9.762897 


9.762945 
9.762994 
9.763043 
9.763091 
9.763140 


9.763188 
9.763237 
9.763285 

9.763334 

9.763382 

9.76343' 


9.763479 


9.763528 
9.763576 
9.763625 

9-763673 
9.763722 


9.763770 


9.7638x9 

9.763867 
9.763916 

9.763964 
9.764013 


9.76406X 


9.764XZO 

9.764x58 
9.764207 
9.764255- 

9.764304 
9.764352 

C0g 


49 
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JI 
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48 

49 
49 
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49 

49 
48 

49 
49 

49 
48 

49 

49 
48 
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49 
48 
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d.o. 

59< 


0.23^561 


0.2385x2 
0.23846} 
0.2384x5 
a238366 
0.238318 


0.238269 


a238220 
0.238172 
0.238x23 
0.238075 
0.238026 


0^37977 


a237929 
a23788o 
0^37832 
0.237783 
0.237734 


a237686 


0.237637 

0.237589 

0.237540 

0.237492 
0.237443 


0.237394 


0.237346 
a237297 
0.237249 
a23720o 
0.237152 


a237io3 


0.237055 
0.237006 

0.236957 

a236Q09 

0.236860 


a2368x2 


a236763 
a2367i5 
0.236666 
0.2366x8 
a236569 


0.23652X 


a236472 

a236424 

0.236375 

0.23632 

0.23627 


0.236230 


a236x8x 
0.236x33 
0.23605I 
0.236036 
0.235987 


0.235939 


0.235890 
0.235842 

0.235793 

0.235745 
a235696 


a235648 

Timg 


9.937531 


9-9375*8 
9.937506 

9-937494 
9.937482 

9.937470 


9-937458 


9-937446 

9-937433 
9-937421 

9.937409 
9-937397 


9.937385 


9.937372 
9.937360 

9.937348 

9.937336 

9-937324 


9.9373 


12 


9.937209 
9.937287 

9.937275 
9.937263 

9.937251 


9.937238 


9.937226 

9.937214 
9.937202 

9.937190 
9.937178 


9.937165 


9.937153 

9-937»4i 
9.937x29 
9.9371x7 

9-937'04 


9.937092 


9.937080 

9.937068 

9.937056 

9.937043 
9.937031 


9.937019 


9.937007 

9.936994 
9.936982 

9.936970 

9.936958 


9.936946 


9.936933 
9.936921 

9.936909 
9.9368J7 

9.936884 


9.936872 


9.936860 
9.936848 
9.936836 
9.936823 
9.9368XX 


9.936799 
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40 
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ft 


60 


59 


58 


57 


56 


55 


54 


63 


52 


51 


50 


30^ 


)-70"Sl 


.701 187 
9.701113 
9.701159 
9.701196 


9.701  )6S 


9.701404 
9.701440 
9.701477 
9.70151  J 
9.701549 


?-7°^SSS 


9.701658 

9.701694 
9.701 7  JO 


9.701801 


,.701838 
9.701874 
9.701911 
9.701947 

9.701019 


9.701055 

9.701091 
9.701117 
9-701164 
9.701100 


9.701136 


9.701171 
9.701308 
9.701344 
9.70*380 
9.701416 


9-7<"^S' 


9.70148S 
9.7015H 
9.701561 
9.701597 
9.701633 


i-7°3"^ 


9.703137 
9.70J'73 
9.703109 
9.70314s 
9-7°3ig' 


9.703317 


Tang    d  c.     Cotg 


5.135503 

'■»JS454 


o-'3i°ft7 


0.135013 

0.134970 
0.134911 
0.134873 
-t348»S 


^■'34776 


0-134437 
0.134389 
0-134 J40 
0.134191 
0.134144 


°-i34'9S 


o.i34i4'7 
0.134099 
0,134050 
0.134001 
o.»339il 


^3955. 


0.133857 
0.133808 
0.133760 
0.133711 
33663 


J-1336'i 


0.133567 
0.13351* 
0.133470 
0.133411 
°-»33373 


o^i33jiS_ 
0.133177 
0.13311S 
0.133180 
0.133131 
ft»33»3 


o-*33°3S 


0.131987 
0.13193S 
0.131890 


d.D.     Tang 


9-?3^99 


9.936787 
9-93077+ 
9.936761 
9.936750 


9-936715 
9.936713 
9.936701 
9.936689 
9.936676 
■936664 


9.936651 


9.936640 
9.936617 
9.93661s 
9-936603 
9-93659' 
1-93657' 


9.936566 
9-936554 

9.936541 
9.936519 
9-936S'7 


9-936505 


9.936480 
9.93646S 
9.936456 
9-936443 


9-93643' 


9.936419 

9.936406 
9.936394 
9-9363" 
9-93637° 


9-936357 


9-936345 
9-936333 
9.936310 
9.936308 

9-936196 


9.936184 


,.93617; 
9.936159 
9-936147 
9.936134 
9-9363 


9^3611 


59° 


30' 


9-7*7»5S 

9767303 
9-7673S* 
9,767400 
9.767448 
9-767496 
9-767545 
9-767593 
9.76764. 
9.767690 
9.767738 

9'767834 
9.76788} 
9.767931 
9.767979 
9.768017 
9.768076 
9.768 1 14 

"^68777 
9,76gMi 
9.768169 
9.76*317 
9-768365 
9.76S414 

'9768461' 
9.768510 
9.768558 
9.768606 
9-768655 
9-7687f3 
9.768751 

9.768M 
9.768896 
9.768944 
9-76899* 


9.769330 
9.769378 
9.769416 
9.769474 
9-7695'* 
9-76957' 
9.769619 
9.769667 
9.76971S 
9-769763 
9-76981 1 
9.769860 
9.76990S 
9-769956 
9.770Q04 
9.770051 
9.770100 
9-770148 


0.131697 


ai  31069 

-^131973 
o-'3'9'4 
°-»3'876 
0.131818 
0.1J1779 
0.131731 
0.1316*3 
0-^3'6iS 
°-'3'586 
0.131538 
0.131490 
0.131441 
0.131394 
0-»3'345 
0^131197 


o.«3o863 
0.11081  s 
°-*30767 
o-»3°7'9 
0.130670 

0.130574 

0.130478 
0.130419 

0.130333 
ai  30185 
ai3oi}7 
'-*3°T"9 
"30'4o 
J.130091 
3.130044 
0.119996 
0.119948 
0.119900 


9.936061 
"9.936050 
9.936037 
9.93601J 
9.936013 
9.936000 
9-935988" 
9-935976 
9.935963 
9-93595' 
993593? 
»9359" 
9-935914 
9.935901 
9.935*89 
9-93J877 
9-935865 
9-93585* 
9-935^ 
9.935818 
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9.93044J 
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9711774 
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9.919950 
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9.919586 
9.9»9S73 
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9.919481 
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9-7"453 
9.722487 
9.722520 
9.722554 
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9.722893 
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9.723062 
9.723096 
9.723130 
9.723163 


9.723197 


9.723231 
9.723265 
9.723299 
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9.723400 


9-7*3434 
9.723468 
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9.723670 
9.723704 

9-7*3738 
9.723771 
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9.793256 
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9.793444 
9.793491 
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9-7935^ 
9.793632 

9.793679 
9.793726 

9-793773 


9.7938x9 


9.793866 

9.793933 
9.793960 

9.794007 

9.794054 
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9.794148 
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9-794*4* 
9.794289 

9.794336 


9.794383 


9.794430 
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9-7945*3 
9.794570 

9.794617 
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9.794758 
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9.795789 


Cotg 


aan 


47 

47 
47 
47 
47 
47 

47 

47 
47 
47 
47 
47 

47 

47 
47 
47 
47 
46 

47 

47 
47 
47 
47 
47 

47 

47 
47 
47 
47 
47 

47 

46 

47 
47 
47 
47 

47 

47 
47 
47 
47 
47 

46 

47 
47 
47 
47 
47 

47 

47 
46 
47 
47 
47 

47 

47 
47 
47 
46 

47 


a207026 


a2o6979 
o.2o6Qp 
0.206885 
a2o6838 
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a2049i4 
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9.724614 
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9.725219 
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9.725286 
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9.716426 


9.716459 
9.71649J 
9.726516 
9.716560 
9.726593 


9.726616 

9.716660 
9.716693 
9.716717 
9.716760 
9.716794 


9.726817 


9.726860 
9.716894 
9.716927 
9.726961 
9.726994 


9.727027 

9.717061 
9.717094 
9.717118 
9.727161 
9.727194 
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9.727261 
9.717194 
9.717318 
9.727361 

9-7^7394 

9^727461 
9.727494 
9.727528 
9.727561 
9^27594 
9.717628 

9.727661 
9.717694 
9,717718 
9.717761 
9.717794 


9.727828 

9.727861 
9.727894 
9.727918 
9.717961 
9.717994 


9.718017 


9.728061 
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9.718117 
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Cotg 


9.798596 


9.798643 
9.798690 

9-798737 
9.798783 

9.798830 


9.798877 


9.798913 
9.798970 
9.799017 
9.799063 

9-799"0 
9.799^57 


9.799204 
9.799150 
9.799197 

9-799344 
9.799390 


9-79943? 
9.799484 

9.799530 

9-799577 
9.799614 

9.799670 


9.799717. 

9.799764 

9.799810 

9.799857 

9.799904 

9.799950 


9-799997 


9.800044 
9.800090 
9.8001^7 
9.800184 
9.800130 


9.800177 

9.800314 
9.800370 
9.800417 
9.800463 
9.800510 


9.800557 

9.800603 
9.800650 
9.800697 
9.800743 
9.800790 


9.800836 

^.800883 
9.800930 
9.800976 
9.801013 
9.801070 


9.801116 


9.801 163 
9.801109 
9.801156 
9.801303 
9.801349 


9.801396 


47 
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47 
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47 
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47 
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47 
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47 
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47 

47 

46 

47 
46 

47 
47 
46 

47 
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46 

47 
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47 
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46 
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46 

47 
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46 
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0.101404 


0.10x357 
aioi3io 
0.10x163 
0.1011x7 
aioxx7o' 


aioixi3 


a20io77 
aioiojo 
aioo983 
0.100Q37 
a20o89o 


aioo843 


0.100796 
0.100750 
aioo703 
0.100656 
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0.100563 


a2005i6 
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aioo4i3 
0.100376 
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0.100136 
0.100x90 
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0.100096 
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0.199Q10 
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0.199583 

0.199537 
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0.199443 


0.199397 
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0.199303 

0.199157 

0.199110^ 
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9.917018 
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34 
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33 
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9.728294 
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9.728393 

0 
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9.728593 

0 
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XO 

9.728659 

20 
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40 

9.728759 

50 

9.728792 

0 

9.728825 

xo 

9.728858 

20 

9.728892 

30 

9.718915 
9.728958 
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50 
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0 

9.729024 
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9.729058 

20 

9.72909X 

30 

9.729124 
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9.719157 

50 
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9.729223 
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9.729257 
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9.729290 

30 

9.719313 

40 

9-719356 
9.719389 

50 

0 

9.729422 

9.719455 
9.729489 

9.729522 

9.719555 
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9.72962X 

"9^71967" 
9.72< 

9.729720 

9.729753 

9.729787 


196J4 
19687 


9.729820 


9.7298 
9.7298 
9.7199x9 

9.719951 
.9-7»9?85_ 
9.730018 


9.730051 
9.730084 

9.730XX7 

9.730x50 

9.730x83 


9,7302x7 


CO8 


d. 
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33 
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33 
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Tang 

9.801396 

9.80x442 

9.80x489 

9.8015 

9.80x5 

9.80x629 


9.^0x675 


9.80x722 
9.801768 
9.801815 
9.801862 
9.80x908 


9.801955 


9.80200X 
9.802048 
9.802094 
9.802141 
9.802x87 


9.802234 


9.802281 
9.802327 
9.802374 
9.802420 
9.802467 


9.8025x3 


9.802560 
9.802606 
9.802653 
9.802699 
9.802746 


9.802792 


9.802839 
9.802886 
9.803932 
9.802^9 

9.803025 


9.803072 


9.803  T 18 
9.803165 
9.8032  XX 
9.803258 
9.803304 


9.80335X 


9.803397 
9.803444 
9.803490 

9.803537 
9.803583 


9.803630 

9.803676 
9.803723 
9.803769 
9.8038x6 
9.803862 


9-803909 


9.803955 
9.804OOX 
9.804048 
9.804094 
9.804X4X 


9.804x87 
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0.X98604 

0.198558 
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O.X  98465 
0.1984x8 
0.X98371 


0.198325 


0.198278 
0.198232 
0.198185 
0.198138 
0.198092 


O.X  98045 


0.197999 
0.X97952 
0.X97906 

0.197859 
0.X97813 
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0.1977x9 

0.197673 
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0.197440 
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0^x96928 
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0.19609X 
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0.195859 


d.c. 
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9.926818 
9.926805 
9.92679X 
9.926778 
9.926765 
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9.926738 
9.926725 
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9.926645 
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9.730250 
9.730283 
9.7303x6 

9-730349 
9.730382 


9-7304' 5 
9.730448 
9.730481 

9-7305  »4 

9-730547 
9.730580 


9.7306x3 


9.730646 
9.730679 
9.7307x2 

9-730745 
9.730778 


9.730811 


9.730844 

9.730877 
9.730910 

9-730943 
9-730976 

9-731009 


9.731042 

9.731075 
9.73XX08 

9.73XX41 

9.73XX73 


9.731206 


9-73"39 
9.73x272 

9-731305 

9-731338 

9-731371 


9.731404 


9-731437 
9.73x470 

9-731503 
9-731536 
9-731569 


9.73x602 

9.73x634 
9.73x667 
9.73x700 

9-731733 
9.73x766 


9-731799 
9.73x832 
9.73x865 
9.73x897 
9.731930 

9-731963 


9.73x996 


9.732029 
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9.732x60 

"9:732193" 
Cos 


d. 


33 

33 
33 
33 
33 
33 

33 

33 
33 
33 
35 
33 

33 

33 
33 
33 
33 
33 

33 

33 
33 
33 
33 
33 

33 

33 
33 
33 
31 
33 

33 

33 
33 
33 
33 
33 

33 

33 
33 
33 
33 
33 

3» 

33 
33 
33 
33 
33 

33 

33 
3» 
33 
33 
33 

33 

33 
33 
3» 
33 
33 


d. 


Tang 
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9.804652 
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9,804884 
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9.779603 
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9.779714 
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9.779826 
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9.779910 
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9.780x89 
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9-780439 
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9.780578 
9.780606 
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9-780773 
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9.78x357 
9.78x384 
9.7814x2 
9.78x440 


9.78x468 

9.78x495 
9.78x523 
9.78155X 
9.781578 
9.781606 


9-78 '634 

9.78x662 
9.78x689 
9.78x7x7 

9«7;i74S 
9'7^'77* 


9.78x800 

9.78x828 
9.78x856 
9.78x883 
9.78x9x1 

9.78«939 


9.781966 


9.78x994 
9.782022 
9.782049 
9.782077 
9.782x05 


9.782132 


9.782x60 
9.782x88 
9.7822x5 
9.782243 
9.782271 


(^.782298 


9.782326 
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9.782381 

9.782409 
9.781437 
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9.88096c 
9.88  io(^ 


9.881052 
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3 

4 

5 
6 

7 
8 
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9.6 
12.0 
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16.8 
19.2 
21.6 
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It 


Sill 
9.82830Z 


9.828324 
9.828347 

9.828370 

9.828393 

9.8284Z6 


9.828439 

9.828462 
9.828485 
9.828509 
9.828532 

9.828555 


9.828578 
9.828601 

9.828624 
9.828647 
9.828670 

9818693 


9.828716 


9.828739 

9.828762 
9.828786 
9.828809 
9^828832^ 

97828855 


9.828878 

9.828901 
9.828924 
9.828947 
9.828970 


9.828993 


9.829016 
9.829059 
9.829062 
9.829085 
9.829108 


9.829Z3Z 


9.829154 
9.829Z77 

9.829200 
9.829223 
9.829246 


9.829269 


9.829292 

9.8293ZJ 
9.829338 

9.829361 

9.829384 


9.829407 


9.829430 

9.f»9453 
9.829476 

9.929499 

9.829522 


9«8a9545 


9.829568 
9.82959Z 
9.8296Z4 
9.8296^7 
9.829660 

9.8*9683 
G08 
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13 
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*3 
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*3 

13 
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»3 

*3 
23 
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23 

23 

13 

»3 

»3 
24 
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»3 

*3 

»3 
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»3 

23 

13 

^3 

13 

23 
23 

13 
23 

43 
13 
13 
13 
13 

»3 
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23 

13 

13 
23 
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13 
13 

13 
*3 
»3 

*3 

13 
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»3 
»3 
*3 


d. 


Tang 

9959516 

9959558 
9.959600 

9.959642 

9.959685 

9.959727 


9.959769 


9.959812 

9-959854 
9.959896 

9-959938 
9.9599" 


9.960023 


9.960065 
9.960Z08 
9.960150 
9.960Z92 
9.960234 


9.960277 


9.960319 
9.96036Z 
9.960404 
9.960446 
9.960488 


9-960530 
9.960573 
9.960615 
9.960657 
9.960700 
9.960742 


9.960784 


9.960826 
9.960869 
9.96091  z 
9.960953 
9.960996 


9.96Z038 
9.961080 

9.961  Z22 

9.961  z  65 

9.96Z207 
9.96Z249 


9.961292 

9.96Z334 
9.96Z376 

9.96Z4Z8 

9.96Z46Z 

9-961503 


9-961545 


9.96ZJ87 
9.961630 
9.96Z672 
9.96Z7Z4 

9-96'757 


9-96Z799 
9.961 84Z 
9.96Z883 
9.96Z926 
9.96Z968 
9.9620ZO 

9,962052 

Cotg 
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d.o. 


4* 

4* 
42 

43 
41 
41 

43 
42 
42 
42 

43 
42 

42 

43 
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42 

41 
43 

41 

42 

43 
42 

42 

42 

43 

42 
42 

43 

41 
42 

42 

43 
42 

42 

43 
42 

41 
42 

43 
42 
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43 

4» 
42 

4* 

43 
42 

42 

42 

43 

41 
42 

43 
42 

42 

42 

43 
42 

41 
42 


d.0. 


Cotg 

0.040484 


0.040442 
0.040400 
0.040358 
0.0403 1 5 
0.040273 


0.040231 


0.040188 
0.040x46 
0.040104 
0.040062 
0.04C019 


0.039977. 


0.039935 
0.039892 
0.039850 

ao398o8 
0.039766 


0.039723 


0.039681 
0.039639 
0.039596 

0.039554 
0.0395  Z2 


0.039470 


0.039427 
0.039385 
0.039343 
ao393oo 
0.039258 


0.0392Z6 


0.039Z74 
0.0391JZ 
0.039089 
0.039047 
a039004 


0.038962 


0.038920 
0.038878 
0.038835 
0.038793 
0.03875Z 


0.038708 


0.038666 
ao38624 
0.038582 
0.038539 
0.038497 


0.038455 


0.0384Z3 
0.038370 
ao38328 
ao38286 
0.038243 


ao3820z 


0.038Z59 
0.038ZZ7 
ao38o74 
ao38o32 
0.037990 


0.037948 

Tang 


Gob 
9.868785 


9.868766 
9.868747 
9.868728 
9.868708 
9.868689 


9.868670 


9.86865  z 
9.868632 
9.868612 
9.868593 

9.868  S74 


9-868555 


9.868536 
9.868516 
9.868497 
9.868478 
9.868459 
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9.868382 
9.868363 
9-868343 
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9.868074 
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9.867939 
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9.867785 
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9.867747 


9.867727 
9.867708 
9.867689 
9.867669 
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9.867573 
9.867554 
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°.03697S 


0-036933 
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0.035496 
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9.831058 

9.831081 
9.831 104 
9.831  Z27 
9.831 149 
9.83 1 1 72 


9.831195 


9.831218 
9.83x241 
9.831263 
9.831286 
9.831309 


9.83133* 


9-831355 
9.831378 

9.831400 

9.83142 

9.83144 


9.831469 


9.831492 
9.831514 

9.831537 
9*831560 

9.831583 


9.831606 


9.831628 
9.83x651 
9.831674 
9.831697 
9.831720 


9.831742 


9.831765 
9.831788 
9.83181X 
9.831833 
9.831856 


9-831879 
9.831902 

9.8319H 
9.831947 
9.831970 
9.831993 


9.832015 


9.832038 
9.83200Z 
9.832084 
9.832106 
9.832129 


9.832152 


9.832175 
9.832197 
9.832220 
9.832243 
9.832266 


9.832288 


9.8  323 1  z 

9-83*334 
9.832356 

9.832379 
9.832402 

9.83H25 


n 


Cos 
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Tang 

9.964588 

9.964630 
9.964673 
9.9647x5 
9.964757 
9.964799 


9.964842 


9.964884 
9.964926 
9.964968 
9.96501  z 

9-965053 


9-965095 


9-965137 
9.965180 
9.965222 
9.965*64 
9.965306 


9-965349 

9-96539* 

9-965433 

9-965475 
9.965518 

9.965560 


9.965602 


9.965644 
9.965687 

9.965729 

9.96577Z 

9.965813 


9-965855 


9.965898 

9.965940 
9.965982 

9.966024 

9.966067 


9.966109 


9.966151 

9.966193 
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9.966362 
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9.966447 
9.966489 
9.966531 
9.966574 


9.966616 
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9.966700 
9.966742 
9.966785 
9.966827 
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Cotg 
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0.035370 
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0.035243 
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d.o. 
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0.035158 
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0.034947 
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0.034863 
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Tang 
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9.866XOX 
9.866081 
9.866062 
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9.865965 
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SO 
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40 

SO 
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so 
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41 
41 
4* 
43 
4» 
4» 
4» 
4» 
4J 
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>9 
'9 
■9 
19 

10 

'9 
10 
»9 
10 
19 
10 
"9 

"9 

■9 
19 

19 
10 
'9 

19 

'9 
19 

10 
'9 
10 
'9 
so 
10 
19 

'9 
'9 

'9 

»o 

SO 
40 
30 

SO 
40 

30 

SO 
40 

30 

JO 

40 

30 

so 

50 

30 

50 

40 
30 

so 
40 
30 

50 
40 
30 

SO 
40 
30 

50 

40 
30 

10 
9 
8 
7 
6 
6 
4 
3 
2 
1 
0 

9.967165 

9.967107 
9.967149 
9.967191 
9.967334 

0.03183s 

0.031793 
0.031751 

9T65183 

9.831S6> 

^,967376 

9.967418 
9.967460 
9-9*7503 

9.967619 

0.03.6H 
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9.833806 
9.833828 
9.833851 

9.833574 
9.833896 


9.833919 


9-83394X 
9.83396A 

9.833986 

9.834009 

9.834032 


9-834054 
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9834099 
9.834122 

9834x44 
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9.834189 


9.834212 

9-834*34 

9-834»S7 
9.834280 

9.834302 
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9-834347 
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9.834392 

98344x5 
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9.834460 


9.834482 

9-834505 
9.834527 

9.834550 
9.834572 


9-834595 


9.834617 
9.834640 
9.834662 
9.834685 
9.834707 


9-834730 


9.834752 

9-834775 

9-834797 
9.834820 

9.834842 


9.834865 


9.834887 
9.834910 
9.834932 
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9.864069 
9.864049 
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9.83598 
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9.971173 
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9.971441 


9.972484 
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9.971568 
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9.971651 
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9.971779 
9.97181X 
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9-8374'* 

9.837435 

9.837457 

9.837479 
9.837501 

9-8375*4 


9.837546 
9837568 

9.837590 
9.837612 

9.837635 
9.837657 


9.83767* 


9.837701 

9.8377*3 
9-83774* 
9.837768 

9-837790 
9.8378x2 

Cos 


d. 


22 

»3 
22 

22 

*3 
22 

22 

*3 
22 

22 

22 

*3 

22 

22 

*3 
22 

22 

22 

*3 
22 
22 

*3 
22 

22 

22 

*3 

22 

22 
22 

*3 
22 

22 
22 

*3 

22 

22 
22 

*3 
22 

22 

22 

22 

»3 

22 
22 
22 

*3 

22 

22 

22 
22 

*3 
22 

22 

22 

22 

*3 
22 

22 

22 


d. 


Tang 


9-9747*0 


9.974762 
9.97480J 
9.974856 
9.974888 

9-974930 


9.974973 


9,9750x5 

9-975057 
9.975099 
9.975141 
9.975183 


9.975226 


9.975268 
9.9753x0 

9-97535* 
9.975394 
9.975437 


9.975479 


9.9755*  > 
9.975563 
9-975605 
9.975647 

9-975690 


9.97573* 


9.975774 
9.975816 

9.975858 
9-975901 
9.975943 


9-975985 


9.976027 
9.976069 
9.9761  IX 
9.976154 
9.976196 


9.976*38 


9.976280 
9.976322 
9.976364 
9.976407 
9.976449 


9.976491 


9.976533 

9.976575 
9.976617 

9.976660 

9.976702 

9.976f44 


9.976786 
9.976828 
9.976870 
9.9769x3 

9.976955 


9.976997 


9.977039 
9.97708X 

9.977x22 

9.977166 

9.977208 


9.977*50 


43^ 

d.o. 


4* 

4* 
4* 
4* 
4* 
43 

4* 

4* 

4* 
42 

4* 
43 
42 

4* 

4* 

4* 

43 
42 

42 

42 

4* 
42 

43 
4* 

4* 
42 

4* 
43 
4» 
4* 

42 

4* 
42 

43 

4* 
42 

4* 

4* 

4* 

43 
42 

4* 
42 

4* 
4* 
43 
4* 
4* 

4* 

4* 
42 

43 

4* 
4* 

4* 
42 
42 

43 
42 

4* 


Cotg 

0.025280 

0.025238 
0.025196 
0.025x54 
0.0251x2 

0.025070 


Cos        d. 


0.025027 


0.024985 
0.024943 
0.024Q01 
0.024859 
0.0248x7 


0.024774 


0.024732 
0.024690 
0.024648 
0.024606 
0.024563 


0.02452X 


0.024479 
0.024437 
0.024395 

0.024353 
0.024310 


0.024268 


0.024226 
0.024184 
0.024x42 
0.024099 
0.024057 


0.0240x5 


0.023973 
0.023031 
0.023889 

ac23846 
0.023804 


0.023762 


0.023720 
0.023678 
0.023636 
0.023593 
0.02355  X 


0.023509 


0.023467 
0.023425 
0.023383 
ao23340 
0.023298 


ao23256 


0.023214 
0.023x72 
0.023x30 
o/)23o87 
0.023045 


0.023003 


0.02296X 
0.0229x9 
0.022877 
0.022834 
0.022792 


0.022750 


9.86x758 


9.861738 
9.861718 
9.86x698 
9.8^1678 
9.861658 


9.861638 


9.86x6x8 
9.86x599 
9.86x579 
9.86x559 
9.861539 


9.86x5x9 


9.861499 
9.86x479 

9.861459 
9.86x439 

9.86x420 


9.861400 


9.86x380 
9.861360 
9.86x340 
9.86x320 
9.861300 


9.861280 


9.861260 
9.861240 
9.86x221 
9.861201 
9.86ii8r 


9.86116X 


9.86x141 
9.86xi^x 
9.86XX01 
9.86X08X 
9.86X06X 


9.86X04X 


9.86X02X 
9.86100X 
9.86098X 
9.86096X 
9.86094X 


9.860922 


9.860902 
9.860882 
9.860862 
9.860842 
9.860822 


9.860802 

"9.860782 
9.860762 
9.860742 
9.860722 
9.860702 


9.860682 
■860662 
9.860642 
9.860622 
9.860602 
9.860582 


9.860562 


Cotg  d.  c.  Tang  j 


20 

20 
20 
20 
20 
20 

20 

'9 

20 

20 

20 
20 

20 

20 
20 
20 

»9 

20 

20 

20 
20 
20 

20 
20 

20 

20 

19 

20 

20 
20 

20 

20 
20 
20 
20 
20 

20 

20 
20 
20 
20 

19 

20 

20 
20 

20 
20 
20 

20 

20 
20 
20 
20 
20 

20 

20 
20 
20 
20 
20 


Sin   I  d. 


rf 


50 
40 
30 
20 
XO 

O 

50 
40 
30 

20 
xo 

o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

20 
xo 


50 
40 

30 

20 

xo 
o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
xo 

o 

50 
40 
30 

ao 
10 

o 

50 

40 
30 

20 
10 

o 


40 


39 


38 


37 


36 


35 


34 


33 


32 


31 


30 


46' 


43' 


449 


n 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


10 
lO 
30 
40 
50 

o 

10 

30 

30 
40 

50 

o 

10 
10 

30 

40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
10 

30 
40 
50 


10 

20 

30 
40 

50 

o 

10 
20 

30 
40 

so 
o 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 

20 

30 

40 

50 

o 


Sin 

9.837812 

9-837834 
9.837857 
9.837879 
9.837901 
9.837923 


9837945 


9.837967 
9.837990 
9.838012 
9.838034 
9.838056 


9.838078 


9.838100 
9.838123 
9.838145 
9.838167 
9.838189 


9.83821 1 


9.838233 
9.838256 
9.838278 
9.838300 
9.838322 


JI1838344 
9.838366 
9.838388 
9.838410 

9-838433 
9-838455 


9838477 


9.838499 
9.838521 
9.838543 
9.838565 
9.838587 


9.838610 


9.838632 
9.838654 
9.838676 
9.838698 
9.838720 


9.838742 


9.838764 
9.838786 
9.838808 
9.838831 
9.838853 


9-838875 
9.838897 
9.838919 
9.838941 
9.838963 

9-838985. 

9839007 


9.839029 
9.839051 

9839073 
9.839095 

9-839"  8 


9.839140 


d. 


22 

»3 

22 

22 
22 
22 

22 

»3 

22 

22 
22 
22 

22 

»3 

22 

22 
22 
22 

22 

13 

22 

22 
22 
22 

22 

22 
22 

*3 

22 

22 

22 

22 
22 
22 
22 

a3 

22 

22 
22 
22 
22 
22 

22 

22 
22 

»3 
22 

22 

22 

22 
22 
22 
22 
22 

22 

22 
22 
22 

43 
22 


Tang 


9.977250 


d.  c. 


9.977292 

9-977334 
9-977377 
9-977419 
9-977461 


9.977503 


9-977545 
9.977587 

9.977630 

9.977672 

9.9777*4 


9.977756 


9.977798 

9-977840 
9.977882 

9-9779*5 
9.977967 


9.978009 


9.978051 
9,978093 

9.978135 
9.978178 

9.978220 


9.978262 

9^97^304 
9.978346 

9.978388 

9.978431 

9.978473 


9.978515 


9.978557 
9.978599 

9.978641 

9.978684 

9.978726^ 

9.97  88 1  o> 

9.978852 

9.978894 

9978937 
9.978979 


9.979021 


9.979063 
9.979105 
9.979147 
9.979190 
9.979232 


9.979^74 

9.979316 

9-979358 
9.979400 

9.979441 
9.979485 


9-979517 
9.979569 
9.97961 1 

9.979653 
9.979695 

9.979738 


9.979780 


tt 


Cos 


d. 


Cotg 


4» 
42 

43 

4* 

4» 
42 

42 

42 

43 

4» 

41 
42 

41 

4» 

42 

43 
4* 
4* 

4» 

4» 

4* 

43 
42 

42 

41 
42 

42 

43 
42 

42 

41 

42 
42 

43 

42 

4* 

41 
42 

4* 

43 
42 

41 

41 
42 

4» 
43 
4* 
41 

4* 
42 

41 
42 

43 
4» 
42 

4» 

41 
42 

43 
42 


Cotg 


0.022750 


0.022708 
0.022666 
ao22623 
0.022581 
0.022539 


0.022497 


0.022455 
0.022413 
0.022370 
0.022328 
0.022286 


0.022244 


0.022202 
0.022160 
ao22ii8 
ao22075 
0.022033 


0.021991 

0.021949 
0.021907 
0.021865 
0.021822 
0.021780 


0.021738 


0.021696 
0.021654 
0.021612 
0.021569 
0.021527 


0.021485 


0.021443 
0.021401 
0.021359 
0.021316 
0.021274 


0.021232 


0.021190 
0.021148 
0.021106 
0.021063 
0.021021 


0.020979 

0.020937 
0.020095 
0.020853 
0.020810 
0.020768 


0.020726 


0.020684 
0.020642 
0.020600 
0.020558 
0.0Z0515 


0.020473 


0.020431 
0.020359 
0.020347 
0.020305 
0.020262 


0.020220 


Cos 
9.860562 


9.860542 
9.860522 
9.860502 
9.860482 
9.860462 


9.860442 


9.860422 
9.860402 
9.860382 
9.860362 
9.860342 


9.860322 


9.860302 
9.860282 
9.860262 
9.860242 
9.860222 


9.860202 


9.860182 
9.860162 
9.860142 
9.860122 
9.860102 

9.860082 


9.860062 
9.860042 
9.860022 
9.860002 
9.859982 


9.859962 


9.859942 
9.859922 
9.859902 
9.859882 
9.85986r 


9J5984 

9.85982L 

9.859802 

9.85978' 

9.85976 

9.85974 


9.85972 


9.85970 
9.85968 
9.85966 
9.85964 
9.85962 


9.85960 


9.85958 
9.85956 

9.85954 
9.^>95i 
9*  5950 


9.^59480 


9.859460 
9.859440 
9.859420 
9.859400 
9.859380 
9.859360 


d. 


20 


ft 


20 

20 
20 
20 
20 
20 

20 

20 
20 
20 
20 
21 

20 

20 
20 
10 
20 
20 


20 

50 

20 

40 

20 

30 

20 

20 

10 

20 

0 

20 

20 

50 

20 

40 

20 

30 

20 

20 

10 

20 

0 

20 

20 

50 

20 

40 

20 

30 

20 

20 

10 

29 

0 

20 

20 

50 

20 

40 

20 

30 

20 

20 

10 

20 

0 

20 

20 

50 

20 

40 

20 

30 

20 

20 

10 

20 

20 

0 

20 

50 

20 

40 

20 

30 

20 

20 

10 

20 

0 

20 

20 

50 

21 

20 

40 
30 

20 

20 

10 

20 

d.c. 


Tang 


Sin 


d. 


50 
40 
30 
20 
10 

o 

50 
40 
30 
20 
10 


50 
40 
30 
20 
10 


30 


2«J 


28 


27 


26 


25 


24 


23 


22 


21 


20 


I 

2 

3 
4 

I 

I 


43 

4-3 
8.6 

12.9 

17.2 
21.5 
25.8 
30.1 

34.4 
38.7 


42 

n 

12.6 
16.8 
21.0 
25.2 
29.4 

33-6 
37.8 


13 


1-3 
4.6 

6.9 
9.1 

13.8 
16.Z 
18.4 
920.7 


1 

2 

3 

4 

5 
6 

7 
8 


22 

2.2 

4.4 
6.6 

8.8 

ii.o 

13.2 

15.4 

17.6 

19.8 


1 

2 

3 

4 

5 
6 

7 
8 


21 
2.1 

4.2 

6.3 
8.4 

10.5 

12.& 

\tl 

18.9 


46" 


486 


43 

3I1I.9 
417.1 

3ai 

344 
38.7 


I 


I 

1 

3 

4 

5 
6 

i 


4» 

4.2 

8.4 
11.6 
16.8 
11.0 
15.2 
29.4 

33-6 
37.8 


I 

X 

3 

4 

i 


22 

2.2 

4-4 
6.6 

8.8 

IIjO 

13.2 

154 

17.6 

19.8 


1.1 

4^ 

6.3 

«4 

10.5 

12.6 

'4.7 
16.8 

9I18.9 


I 
1 

3 

4 

5 

6 

I 


I 

1 

3 

4 

5 

6 

I 


t 


10 
.0 

JO 

8.0 

ICO 

11.0 

I4.0 

16.0 

18.0 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


10 
10 
30 

40 
50 

o 

10 

10 

30 
40 

50 

0 

10 
10 

30 
40 

so 
o 

10 
20 

30 
40 

50 

o 

10 

20 

30 
40 

50 


10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 

10 

30 
40 
50 

o 


8iD 


d. 


4y 

Taog   |d.  0.     Cotg         Cos       d. 


»r 


tt 


9'839'40 


9.839162 
9.83918A 
9.839206 
9.839228 
9.839250 


9.839272 


9.839294 
9-839316 

9-839338 
9.839360 

9.839382 


9.839404 

9.839426 
9.839448 
9.839470 
9.839492 

9-8395H 


9839536 
9.839558 
9.839580 
9.839602 
9.839624 
9.839646 


9.839668 


9.839690 
9.839712 

9-839734 
9.839756 

9.839778 


9.839800 


9.839822 
9.8398^ 
9.839866 
9.839888 
9.839910 


9.839932. 


9.839954 
9.839976 
9.839998 
9.840020 
9.840042 


9.840064 


9.840086 
9.840108 
9.840130 
9.840152 
9.840174 


9.840196 


9.840218 
9.840240 
9.840262 
9.84028^ 
9.840306 


9.840328 

9.840350 
9.840372 

9.840393 
9.840415 

9.840437 
9.840459 

Gob 


11 
11 

22 

22 
22 
22 

22 

22 
22 
22 
22 
22 

22 

11 
11 
11 
11 
11 

11 

11 
11 
11 
11 
11 

11 

11 
11 
11 
21 
21 

22 

22 
22 
22 
22 
22 

22 

22 
22 
22 
22 
22 


22 


9.979780 


9.979811 
9.979864 
9.979906 
9.979948 
9.979990 


9.980033 


9.980075 
9.980117 
9.980159 
9.980101 
9.980143 


9.980186 


9.980318 
9.980370 
9.980411 
9.980454 
9.980496 


9-980538 
9.980581 
9.980613 
9.980665 
9.980707 
9.980749 


9.980791 


9.9808  3  A 
9.980876 
9.980918 
9.980960 
9.981002 


9.981044 


9.981086 
9.981 129 
9.981171 
9.981213 
9.981255 


9-981297 

9.981339 
9.981382 

9.981424 

9.98x466 

9.981508 


9.981550 


9.981592 
9.981634 
9.981677 
9.981719 
9.981761 


9.981803 


9.981845 
9.981887 
9.981929 
9.981972 
9.982014 


9.982056 


9.982098 
9.982IAO 
9.982182 
9.982224 
9.982267 

9.982309 

Cotg 


4» 
41 

4» 
41 

4» 
43 

4» 

4» 
41 

41 

41 

43 
41 

4» 
41 

4a 
41 
42 

43 
41 

4a 
4» 
4» 
4» 

43 

4* 

4» 
42 

4» 
42 

4a 


42 


42 


d.  0. 

46^ 


0.020220 


0.020178 
ao2oi36 
0.020094 
0.020052 
0.020010 


0.019967 


0.01 9Q25 
0.019883 
0.019841 
aoi9799 
0.019757 


0.0197 14 


0.019672 
0.0196^0 
0.019588 
0.019546 
aoi9504 


0.019462 

0.019419 
0.019377 
0.019335 
0.019293 
0.01925 1 


0.019209 


0.019166 
0.019124 
0.019082 
0.01Q040 
0.018998 


0.018956 


0.018014 
0.018871 
0.018829 
0.018787 
0.018745 


0.018703 


0.018661 
0.018618 
0.018576 
0.018534 
0.018492 


0.0x8450 


0.018408 
0.018366 
0.018323 
0.018281 
0.018239 


0.018197 


aoi8i55 
0.018113 
0.0x8071 
0.018028 
0.017986 


0017944 


0.017902 
0.017860 
0.017818 
0017776 

o-0'7733 
0.017691 

Tang 


9.859360 


9.859340 
9.859320 
9.859300 
9.859279 
9.859259 


9.859239 


9.859219 
9.859x99 
9.859x79 
9.859x59 
9.859x39 


9-8S9"9 
9.859098 
9.859078 

9-859058 
9.859038 
9.859018 


9.858998  . 


9.858978 

9.858958 

9-858937 
9.858017 

9.858897 


9.858877 


9.858857 
9.858837 
9.858817 
9.858796 
9.858776 


9.858756 


9.858736 
9.858716 
9.858696 

9.858675 
9.858655 


9858635 
9.858615 
9.858595 
9.858575 

9-858554 
9.858534 


9.8585x4 


9.858494 
9.858474 
9.858454 

9.858433 
9.858413 


9-858393 


9.858373 

9.858353 
9.858332 

9.858312 

9.858292 


9.858272 

9.858252 
9.858231 
9.85821 1 
9.858191 
9.858x71 

9.858151 
Sin 


20 

20 
20 
21 
20 
20 

20 


21 


20 


20 


50 

40 

30 
10 
10 


n 


20 


19 


18 


17 


16 


15 


14 


13 


12 


11 


10 


43 

Hi 

. 

Sin 

d. 

Tang 

IZ 

Cotg 

Cob 

d 

Jl 

^^ 

60 

°<, 

9.840459 

11 

9.981J09 

41 

0/J17691     9 

8,8.51 

11 

5« 

10 

-pi^nr 

9.981351 

0.017649    9 

8S8130 

9.840503 

9.981J93 

0.017607     9 

858.10 

40 

JO 

9.840515 

9-9S»43S 

aoi7s65      9 

858090 

30 

40 

9,840547 

9-981477 

0.017513      9 

858070 

61 

SO 

9.840569 

" 

9.981519 
9,98156^ 
9,981604 

0.017481      9 

i58o49_ 

10 

SO 

9 

9,840591 
9.840613 

_o£i7438_  ^ 

0.017396     9 

858009 

9.840635 

9.981646 

0.017354     9 

& 

40 

30 

9.840657 

9,981688 

0.017311     9 

30 

40 

9.840674 

9,981730 

0.017170     9 

857948 

62 

5° 

9.B40700 

11 

_9j8i7_7i_ 
9.9818.4 

0.017118      9 

857?iL 

z 

JO 

8 

_9.8407«_ 
9.840744 

0.017186      9 

857908 

9,981857 

0.017143      9 

857888 

;:84o766 

9,981899 

ox)i7ioi      9 

857867 

40 

9.840788 

',& 

0.017059     9 

857847 

30 

40 

9.8^810 

0^17017      9 

857817 

so 

?.8^3» 

9.983015 

0.01697s      9 

857807 

63 

_9^B4og54_ 
9.840876 

11 

9.983067 
9.983109 

o^'^933      9 

857786 
S57766 

10 

SO 

7 

9,840897 

9,983151 

0.016848      9 

857746 

40 

3° 

9.840919 

9,983194 

ox3i68o6     9 

857716 

JO 

40 

9.840941 

9-983136 

0.0.6764     9 

857705 

S° 

9.840963 

9.983178 

0.016711      9 

857685 

64 

9.84098s 
1.8ii^- 

« 

9-9«333o 
9.983361 

0.0. 6680     9 

857665 
857645 

10 

50 

6 

0.0.6638      9 

9.841019 

9.983404 

0.0.6596      9 

857614 

30 

9,841051 

9.983447 

0.0.6553      9 

857^04 

30 

9.84107J 

9.9S3489 

0.0.651.      9 

857584 

66 

JO 

9.841094 

" 

9-98353' 

0.016469     9 

857563 

10 

50 

6 

9.84.  m6 

9-983573 

0.016417     9 

857543 

9.841138 

9.9836.5 

0.D16385      9 

857513 

9.B4M60 

9.983657 

0^16343     9 

857503 

3° 

9.841181 

9.983699 

857481 

30 

9,K4i«)4 

9.983741 

o:o!6l58     I 

857461 

66 

5° 

9.841169 

ii 

9-983784 
9.9S3816 
"9.           i 

0.016116     9 

857441 
857411 

i? 

50 

i 

0.0.6174     9 

0.0.6131      a. 

857401 

9.841191 

9-'            ' 

0.016090     9 

85738. 

40 

9.84I31J 

9-'            ' 

0.0.6048     9 

857361 

30 

9*41335 

0.0160C6     9 

857340 

67 

SO 

9.841 3S7 
9.841378 
9.8414CC 

ii 

9-'          ' 
9-'          ) 
T.984.11 

D.0.5963     9 

857310 
857300 
857179 

;° 

50 

3 

aoi59ii      9 

0.0.5879     9 

9.«4'4" 

9.984163 

0/J15837     9 

857159 

JO 

9.841444 

9.984105 

0,0.5795      9 

857139 

JO 

40 

9.84.466 

9.984147 

0.015753      9 

857119 

68 

so 

9.841488 
_9:84'"509_ 

" 

9.984189 
9-984331 

0.0.57..      9 

857.98 

to 

.0 

2 

0.0.5663     9 

8.57178_ 

9-841531 

9-984374 

0.0.5616    -9 

857,58 

so 

9.841553 

9.984416 

0.015584     9 

857137 

40 

30 

9.84157s 

9.984458 

0.0.5541     9 

857.-7 

30 

40 

9.841597 

9.984500 

0.015500     9 

857097 

69 

SO 

9.84.6:9 
"9.841640 

ii 

9,984541 
9,984584 
9,984617 

0.0.5458     9 

857076 

10 

50 

1 

8S7os6_ 

9.84.661 

0.0153"^  "^ 

857036 

9.84.684 

9.984669 

0-O'S33i      9 

857015 

40 

30 

9,841706 

9.984711 

aoi57S9     9 

856995 

30 

40 

9,84.718 

9-9*4753 

0.015147      9 

856975 

60 

SO 

9.841749 
9.841771 

" 

9984795 

4* 

0015105      9 

856954 

10 

0 

0 

9.984837 

0*15163     9 

856934 

Cm 

d. 

Cotg 

d.c 

Tang 

Sin 

d. 

" 

' 

46° 


44* 


Bin 

9^41 77i_ 
9.841793 
9.841S15 

9.S41SSB 
9.841880 
9.841901 
9.S419I4 
9.841946 
9.841967 
9.841989 

9.841011 
9-84"'33 


9.84111 

9-84"4 

9.841185 
9.S41107 
9.841129 
9.841150 
9;84M7i_ 
9-841194 
9.841316 
9.841337 
9.841359 
9-841381 

9.841414 

9.S4146S 
9.841490 
9.841511 
9'84tS33 
9-«4iS55 
9.841577 
9.841598 
9.841610 
9.841641 
9.841663 
9.841685 
9.841707 
9.841719 
9.841750 
9.841771 
jr84l754_ 
9-^^8'5 
9.841837 

9.841880 
9.84*901 
9jl4i9H_ 

9.841946 
"9.841967 
9.841989 
9.84301 1 
9,843031 
9-843054,, 
9.843076 


Cotg     d.  0.    I^ang 

45° 


<w)iso36 
0.014994 
0-O149S* 

0.01486S 
0.014816 

0^14784 
0.014741 
^.oi4699_ 
o-0'46S7 
0.01461s 
O.OI457J 
aoi4Sji 
0.014489 


aoi4i7S 
0.014136 
0014194^ 
°°'4'5* 
0.014109 
0.014067 

0.01 398  3 
o.o'394' 
o-o'3899 
0.013857 
0.013815 
0.0J3771 
0.013730 
0.013688 
0.013646 
0.013604 

0.013510 

0.013477 


0.013098 
aol30s6 

0.011971 
aoii930 

0.011888 
0.DI1846 
0.011803 

0.011719 
0.011677 
0.011635 


9.856791 

9.856771 
9,856751 

9.856731 
9-gs67'0 
9.856690 
9.85667D 
9.856649 
9.856619 
9.856609 
9.856588 
9.856568 


9.856303 
9.856181 
9.S56161 
9.856141 
9J5611- 
9-856^ 
9.S56180 
9.856160 
9.856 140 
9.S56119 
9856099 
9.g56g78 
9.856058 
9.S56038 
9.856017 
9-855997 
9-855976 
9855956 
9-855935 
9.855915 
9-855895 
9-85587+ 
9-855854 
9-«SS833 
9.855813 
9.855791 
9.855771 
9.855751 
9-85573' 
9.855711 


44° 


?-843°7i 


5.843097 
9.S43119 
9,8431*1 
9-«43'6i 
»«43'84 


9.843106 


9.B43M7 
9-*43i49 
9.843171 
9.843191 
9-a433'4 
9i?4333i 
9.843'3S7 
9-*43379 
9.S43401 
9.843411 
9*43444 
9.843466 


,,843487 
9.843509 
9.843530 
9.843551 


9-843595 

9.843617 
9.843639 


9.84417* 
9.844100 

JJI44111 


9-844143 
9.844165 
9.844186 
9.844308 
9.844319 
9-»4435^ 


9.844371 


Tang 


9-9873^5 
9.987407 
9.9S7449 
9.987491 
9-987534 
9-987570 
9.987618 


9.987660 
9.987701 
9.987744 
9.987786 
-.987819 


)-9»787i 


1.987913 
J-9879SS 
9.987997 
9.98|oj9 
9.988081 
9.98"g"3 
9.9S8166 
9.9881  oS 
9.98  81  JO 
9.9S8191 
9^988334_ 

1.988376 


9.98  84 1 8 

9.988460 
9.988SC3 
9.988545 
9-988587 


9.988619 


9.988671 
9.988713 
9.988755 
9.988797 
9.988840 


9.98S914 
9.9S8966 
9.9S9008 
9-989050 
9^9091 


9.989556 
9^89598 
.989640 


9.989681 
9.989714 
9.989766 

9.989808 


Coa     I  d.      Cotg     d.  c      Taiig 


Cotg    I 


45° 


454 


43 


I 
a 

3 

4 

5 
6 

i 


1:1 

12.9 

17.1 

15.8 
30.1 

34-4 
38.7 


I 

2 

3 
4 

I 

7 
8 


4» 

4.2 

8.4 
12.6 
x6.8 
21.0 
25.2 
29.4 

33.6 
37.8 


I 
2 

3 

4 

5 

6 

I 


I 

2 

3 
4 

5 

6 


22 

2.2 

4-4 
6.6 

8.8 

1 1.0 

13.2 

15-4 
17.6 

19.8 


21 
2.1 

4.2 

6.3 
8.4 
10.5 
12.6 
14.7 
16.S 
18.9 


z 
2 

3 

4 

5 

6 

I 


ao 

a.o 

4.0 

6.0 

8.0 

lao 

ia.o 

14.0 

16.0 

iSjo 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


?]0 


« 


10 
20 
30 
40 

50 
O 

10 

20 

30 
40 

50 

o 

10 
20 

30 
40 

so 
o 

10 

20 

30 
40 

50 

o 

10 

20 

30 
40 

50 


10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 

50 

o 

10 
20 

30 
40 
50 

o 


Sin 

9-84437* 
9.844394 

9.844416 

9.844437 
9.844459 

9.844480 


9.844502 


9-8445»3 
9.844545 

9.844566 

9.844588 

9.844609 


9.844631 


9.844652 
9.844674 
9.844696 
9.844717 
9.844739 


9.844760 

9.844782 
9.844803 
9.844825 
9.844846 
9.844868 


9.844889 


9.844911 
9.844932 
9.844954 
9.844975 
9.844997 


9.845018 


9.8450^0 
9.845001 
9.845083 
9.845104 
9.845126 


9.845147 


9.845168 
9.845190 
9.84521 1 

9-845133 
9.845254 


9.845276 


9-845297 
9.845319 

9-845340 
9.845362 

9-845383 


9-845405 
9.845426 
9.845447 
9.845469 
9.845490 

9-8455" 


9845533 


9845555 
9.845576 

9.845598 

9.845619 

9.845640 

9.845662 


d. 


22 

22 
21 
22 
21 
22 

2Z 

22 
21 
22 
21 
22 

21 

22 
22 
21 
22 
21 

22 

21 
22 
21 
22 
21 

22 

21 
22 
21 
22 
21 

22 

21 
22 
21 
22 
21 

21 

22 
21 
22 
21 
22 

21 

22 
21 
22 
21 
22 

21 

21 
22 
21 
22 
21 

22 

21 
22 
21 
21 
22 


Tang 

9-9^9893 

9-989935 
9.989977 

9.990019 

9.990061 

9.990103 


9.990145 


9.990187 
9.990230 
9.990272 
9.990314 
9.990356 


9.990398 


9.990440 
9.990482 
9.990524 
9.990567 
9.990609 


9.990651 


9.990693 

9-990735 
9.990777 

9.990819 

9.990861 


91990903. 

9.990946' 

9.990988 

9.991030 

9.991072 

9.991 114 


9.991156 


9.991198 
9.991240 
9.991283 
9.991325 
9.991367 


9.991409 


9.991451 

9-99M93 

9-991535 

9-991577 
9.991620 


9.991662 


9.991704 
9.991746 
9.991788 
9.991830 
9.991872 


99919^4 
9.991956 
9.991999 
9.992041 
9.992083 
9.992125 


9.992167 


9.992209 
9.992251 
9.992293 
9.992336 
9.992378 


9.992420 


44' 


d.c. 


4* 
42 

4» 

4» 

4» 
42 

42 

43 
42 

42 

42 

42 

42 

42 
42 

43 
42 

4* 

42 

42 
42 
42 
42 

4a 

43 
42 
42 
42 
42 
42 

42 

42 

43 
42 

42 

42 

42 

42 

4» 
42 

43 
42 

42 

42 
42 
42 

4* 
42 

42 

43 
42 

42 

42 

42 

42 
42 
4a 
43 
4» 
42 


Cotg 


0.010107 

0.010065 
aoioo23 
0.009981 
0.009039 
aoo9897 


0-009855 


0.009813 
0.009770 
0.009728 
0.009686 
0.009644 


0.009602 


0.009560 
0.009518 
0.009476 
0.009433 
0.009391 


0.009349 


0.009307 
0.009265 
0.009223 
0.009181 
0.009139 


0.009097 


0.009054 
0.009012 
0.008970 
0.008928 
0.008886 


0.008844 


0.008802 
0.008760 
0.008717 
0.008675 
0.008633 


0.008591 


aoo8549 
0.008507 
0.008465 
0.008423 
0.008380 


0.008338 


0.008296 
0.008254 
0.008212 
0.008170 
0.008128 


0.008086 


0.008044 
0.008001 
0.007959 
0.007917 
0.007875 


0.007833 

0.007791 
0.007749 
0.007707 
0.007664 
0.007622 


0.007580 


Cos 

9.854480 

9-854459 
9-854439 
9.854418 

9-854398 
9.854377 


9.854356 


9-854336 
9.854315 
9.854295 
9.854274 
9.854254 


9-854133 


9.854212 
9.854192 
9.854171 
9.854151 
9.854130 


9.854109 


9.85408 

9.85406 

9.854047 

9.854027 

9.854006 


9-853986 

9-853965 

9-853944 
9.853924 

9-853903 
9-853883 


9853862 


9.853841 
9.853821 
9.853800 

9-853779 
9-853759 


9-853738 

9-853717 
9.853697 

9.853676 

9-853655 
9-853635 


9-853614 

9.853594 
9-853573 
9-853551 
9-853531 
9-8535" 


9-853490 

9-853470 

9-853449 
9-853418 
9.853408 

9853387 


9.853366 


9-853345 

9.853315 

9.853304 

9.853183 
9.853263 


9.853242 


d. 


21 

20 
21 
20 
21 
21 

20 

21 
20 
21 
20 
21 

21 

20 
21 
20 
21 
21 

20 

21 
21 
20 
21 

20 

21 

21 

20 
21 
20 
21 

21 

20 
21 
21 
20 
21 

21 

20 
21 
21 
20 
21 

20 

21 
21 
20 
21 
21 

20 

21 
21 
20 

21 
21 

21 

20 
21 
21 
20 
21 


If 


50 
40 
30 
20 
10 

O 

50 
40 
30 
20 
10 

o 

50 
40 

30 

20 
10 

o 

50 
40 
30 

20 
10 


50 
40 

30 

20 
10 


50 
40 
30 

20 

10 

o 

50 
40 
30 

20 

10 
o 

50 
40 
30 

20 
10 

o 

50 
40 
30 

20 
10 

o 

50 
40 
30 

20 
10 

o 


40 


39 


38 


37 


36 


35 


34 


33 


32 


31 


30 


Cos 


d. 


Cotg  d.  0.  Tang 

4? 


Sin 


tf 


44* 

465 

■ 

■- 

Bin 

d. 

Tang 

d.c. 

Cotg 

Ooe 

d. 

" 

' 

30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 

3" 

4° 
5° 

JO 

4° 

JO 

JO 
4° 

i° 

30 

40 

JO 
JO 

40 
so 

30 
5" 

30 
40 
SO 

30 
40 
SO 

30 

40 
SO 

30 
40 
SO 

9.g45«> 

»1 

1 

41 

4» 
41 

41 
43 
41 

41 

41 
4» 
41 
41 
41 
43 

4» 

4» 
4» 

4» 

4» 
43 
4» 

41 
41 

41 
4» 
41 

43 
4» 
41 
41 
41 
41 
41 

41 
43 
4» 
41 
4a 
41 
4» 
4t 
4» 
43 
41 
41 
41 
4» 
4» 
4» 
4» 
41 
43 
4» 

cw»758o 

9.8SJH» 

I 

SO 
40 
30 

10 

SO 

40 
30 

50 

40 
30 

SO 
40 

JO 

so 

40 

30 

so 
40 
30 

SO 
40 

30 

SO 
40 
30 

SO 
40 
30 

50 
40 
30 

30 

29 

28 

27 

26 

25 

24 

23 

22  : 

21  , 

20  1 

9.845683 

»5 

0.007538 
0.00J496 

0.007454 
0.007411 
0.007370 

9.8s  Jill 
9-SS3«>i 

9.853180 
9-*S3i59 
9.853 '39 

9.845790 

^007318 

0.007 14J 
0.007101 
OJ307159 

,.8„ii8 

,.8458.. 

9.84  S833 

9-853097 
9.853076 
9-853056 
9.8530JJ 
9.853014 

0.00707s 

9.851994 

9-845940 
9.845961 
9.845983 
9.846SC4 
9846016 

aoo7033 
0.006991 
0.006949 
0.006906 
0.006864 

9.851973 

9-851951 
9.851931 
9.85191 1 

9.851869^ 

9.851766 

9.846047 

aoo63ii 

9.846069 

9.846090 
9.8461.1 

9.|46l33 
9.846154 

0.006780 
0.006738 
0.006696 

9.846175 

9.846140 
9.846161 

9.846181 

0.006569 

9,851745 
9.851714 
9,851703 
9.851683 
9.851661 
9,851641 

0.006517 
0.006485 
0.006443 

0.006359 

9.846304 

0.006317 

9,851610 

9.846389 
9.8464-0 

aoo6»75 
0.006133 

o!oo6i48 
aoo6io6 

~^:^^^^ 

olcojqSo 

0.005854 
0,005*111 

9.851600 
9-851579 
9,85155! 
9-851537 

9.846431 

1 

< 
9 

~9 

85149^ 

851475 
851454 
S51434 
851413 
851391 

8,1,7, 

9.3464S3 

9.846517 
9.846539 

9.846560 

as 

,.«,6I»7 

0.005769 

0.005643 

0.005601 

•I 
9 
9 
9 
1 

851350 
851330 

851167 

,.8,66II 

9.846709 

9.;4;7!> 
9.8467S1 
9.84677! 
9.846794 

0.005517 

0.0)5474 
0,005431 
0.005  J90 
0.005J48 
0.005306 

9 
9 
9 
9 

851116 
851105 
851184 
851.63 
85H43 

9.846816 

9 

8,1111 

p 

9.84690. 
9.8469M 

0.005164 

0005180 
0.005.J8 
0.00509s 

9 
9 
9 
9 
9 

8S1.0. 
851080 
851059 

MS? 

ftflososs 

9.851997 

" 

Cm 

d. 

Cotg 

d.o. 

ToQg 

Sin 

d. 

" 

45° 


456 


44* 


r 

tt 

Sin 

d. 

Tang 

d.c. 

Cotg 

Cos 

d. 

99 

9 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 

0 

10 

20 
30 
40 

50 
0 

10 

20 

30 
40 

50 
0 

10 
20 

30 
40 

50 
0 

10 
20 

30 
40 

50 
0 

10 
20 
30 
40 

50 
0 

10 
20 

30 

40 

SO 
0 

10 
20 

30 
40 

50 

0 

10 
20 

30 
40 

50 

0 

10 

20 

30 
40 

50 

0 
10 

20 

30 
40 

50 
0 

9.846944 

21 

21 

22 

21 
21 
21 

22 

21 
21 
22 
21 
21 

21 

22 
21 
21 
21 

22 

21 

21 
22 
21 
21 
21 

22 

21 
21 
21 
22 
21 

21 

21 
21 
22 
21 
21 

21 

22 
21 
21 
21 
21 

22 

21 
21 
21 
22 
21 

21 

21 
21 
22 
21 
21 

21 

21 
21 
21 
11 

11 

9-994947 
9.994989 
9.995031 

9-995073 
9-995  "5 
9-995  »  57 
9.995199 

4» 

4» 
4» 

4* 

42 

4» 
4a 

43 

4» 
41 

4* 
42 

4a 

4» 
4* 
4a 
43 
41 

4» 

4» 
42 

4» 
4» 
4* 

4* 

43 
41 

4* 
42 

4* 
42 

4» 
42 

42 

43 

42 

4» 

4» 
4a 
4* 
4» 
4» 

41 

43 
4* 
4* 
4» 
41 

4* 

4» 
4» 
4» 
43 
4» 
42 

4* 
4» 
4» 
4» 
4» 

0.005053 

9.851997 

IX 
IX 

10 
11 
11 
11 

IX 

21 
10 
21 
IX 
11 

11 

IX 

10 
IX 

11 

IX 
IX 
IX 

11 

10 

IX 
IX 

IX 

21 
2X 
2X 

20 
21 

2X 

2X 
21 
2X 
IX 
IX 

10 

IX 

11 

IX 

IX 

11 

IX 

IX 
IX 

10 

IX 
IX 

IX 

11 

IX 

11 
11 

IX 

IX 

IX 
IX 

10 

IX 

11 

0 

50 
40 

30 

20 
10 

0 

50 
40 

30 

20 
xo 

0 

50 
40 
30 

20 
10 

0 

50 
40 
30 

20 
xo 

0 

50 
40 
30 

20 
xo 

0 

50 
40 
30 

20 
xo 

0 

50 
40 

30 

20 
10 

0 

50 
40 

30 

20 
10 

0 

50 
40 

30 

20 

xo 
0 

50 

40 
30 

20 

xo 
0 

20 
19 
18 
17 
16 

15 

14 
13 
12 
11 
10 

X 
2 

3 

4 

43 

n 

IX.9 
17.2 
21.5 
i5.8 

30.1 

34.4 
38.7 

9.846965 
9.846986 
9.847008 
9.847029 
9.847050 

9.847071 

0.005011 
aoo4969 
0.004927 
aoo4885 
0.004843 

9.851976 
9.851955 
9.851935 
9.851014 
9.851893 

5 
6 

7 
8 

9 

0.004801 

9.851872 

9.847093 
9.8471 14 
9.847135 
9.847157 
9.847178 

9.995241 
9.995284 
9.995326 
9.995368 
9.995410 

0.004759 
aoo47i6 
0.004674 
0.004632 
0.004590 

9.851851 
9.85x830 
9.851810 
9.851789 
9.851768 

41  1 

9.847199 

9.847220 
9.8472A2 
9.847263 
9.847284 
9.847305 

9.847317 
9.847348 
9.847369 
9.847391 
9.847411 

9847433 
9.847454 

9.847476 
9.847497 
9.847518 

9.847539 
9.847561 

9.995452 

0.004548 

9.851747 

t 
1 

3 
4 
5 

12.6 
16.8 

if.o 

25.2 
29.4 

33.6 

37.8 

* 

9-995494 
9-995536 

9995578 
9.995620 

9.995663 
9.995705 

9-995747 

9-995789 
9.995831 

9.995873 
9-995915 

aoo45o6 
0.004464 
0.004422 
0.004380 
0.004337 

9.851726 
9.851705. 
9.85168$ 
9.851664 
9.851643 

6 

0.004295 

9.851622 

7 
8 

9 

0.004253 
0.004211 
0.004169 
0.004127 
aoo4o85 

9.85 160X 
9.851580 
9.851559 

9.851539 
9.851518 

1 

9-995957 

9-995999 
9.996042 

9.996084 

9.996126 

9.996168 

0.004043 

9.851497 

I 
a 

3 

22 
2.2 

n 

8.8 

II.O 

13.2 

«54 
17.6 

19.8 

0.004001 
0-003958 
0.003916 
0.003874 
0.003832 

9.851476 
9.851455 
9.851434 
9.851413 

9.851393 

4 

1 

7 
8 

9 

9.847582 

9.996210 

0.003790 

9.851371 

% 

9.847603 
9.847624 
9.847645 

9-!47667 
9.847688 

9.847709 

9.847730 
9.847752 

9-847773 
9.847794 

9.847815 
9.847836 

9.996252 
9.996294 
9.996336 
9.996378 
9.996421 

9.996463 

9.996505 
9.996547 
9.996589 
9.996631 
9.996673 

0.003748 
0.003706 
0.003664 
0.003621 
0.003579 

9.851351 
9.851330 

9?5i309 
9.851288 

9.851267 

1 

0.003537 

9.851246 

I 

3 

4 

5 
6 

21 
2.1 

4.1 
6.3 
8.4 
10.5 
12.6 
14.7 
16.8 
18.9 

0.003495 
0.003453 
0.00341  X 
0.003369 
0.003327 

9.851226 
9.851105 
9.851x84 
9.851163 
9.851x41 

9.996715 

0.003285 

9,851111 

9 

9.847858 
9.847879 
9.847900 
9.847921 
9.847943 

9.996757 
9.996800 
9.9968A2 
9.996884 
9.996926 

aoo3243 
0.003200 
0.003158 
0.0031x6 
0.003074 

9.851100 

9-851079 
9.851058 
9.85x038 
9.851017 

'   1 

9.847964 

9.847985 
9.848006 
9.848027 
9.848049 
9.848070 

9.996968 

9.997010 
9.997052 
9.997094 
9.997136 
9.997179 

0.003032 

9.850996 

I 
1 

20 

2.0 
4.0 
6.0 
8.0 
X0.O 

12.0 

16.0 
x8.o 

0.002990 
0.002948 
aoo20o6 
0.002864 
0.00282  X 

9.850975 
9.850954 

9-850933 
9.850QXI 

9.85089  X 

3 

4 

I 
I 

9 

9.848091 

9.997221 

0.002779 

9.850870 

9.848112 
9.848133 

9.848154 
9.848176 

9.848197 

9.997263 
9.997305 

9-997347 
9.997389 

9-99743" 

0.002737 
0.002695 
aoo2653 
aoo26ix 
0.002569 

9.85084Q 
9.850818 
9.850807 
9.850787 
9.850766 

9.848218 

9-997473 

0.002527 

9.850745 

t 

99 

C08 

d. 

Cotg 

d.c. 

Tang 

Bin 

d. 

99 

9 

45< 


44*' 


S'm        d.       Tang     d.c.      Corg 


9.848303 


9^48  j4S^ 

9,843366 
9.848387 
9.848409 
9.848430 
9'M4S' 


9.848471 
9^48493 
9.848514 

9.848S3S 
9.848557 

9^48599^ 
9.84861D 
9.848641 
9.848663 
9.84868^ 
9.848705 


9.8487; 


9.848768 
9.848789 
9.S48810 
9.84  88  3 1 


9.848S74 
9.84889s 
9.848916 


9.849000 
9.849011 
9.84904a 
9.84906J 

9.84908s 
9,849106 

9.*49"7 
9,849148 
9.849169 
9.84919° 

9.849iii_ 
9.S4913» 


.849153 
9.849174 
9.849195 
9.849316 
9M933S 
9-»49ii9 


9,849380 
9.S49401 
9.8494.x 
9-849443 
9.849464 


9.849485 


>.997473 


9-997SS» 

9.997600 
9.997641 
9^997684^ 
9-997716 
9,997768 
9.997810 
9.997851 
9-997*94 
_9J.9793_7. 
9-997979 
9.998011 
9.998063 
9.998105 
9.998147 
9^998189^ 

9-99^13' 
9.998173 
9.9983.6 
9-99*'3i< 

9.998400 
9-998441 
"  .99«484 


9.998516 
9.998568 
9.99S6.O 
9.998651 
9.99869s 


9-998737 


9.998779 
9.998811 
9.99**63 
9.99890s 
9,998947 
9-99*9*9 
9.999031 
9-999<^4 
9.999116 
9.999158 
9-9991°° 
9-999'4i 
9-999184 
9.999316 
9.99936S 
9.999410 
9  999453 


0.000758 


0.030716 
0.Q00674 

0.000590 
ojxnS47 


0.000505 


0.000379 
ttooo337 

aoooi95 


■850745 


9.850714 
9.850703 
9.850681 
9.850661 
9-*5°640 
9.S50619 

9^85^" 
9.850577 
9.850556 
9.85053s 
9-*i°5  '4 

9.850471 
9.850451 

9.8504  JO 

9.850409 
9.850388 


■85036* 
.-8S0347 
9.850316 


9,850179 
9.*ioi5* 
9-*5°'37 


9-*S'" 


9.850095 
9,850074 
9.850053 

9.850031 


■84999° 


.849969 

,849948 
,849917 
,849906 
.849885 
.849864 


■849*43 
,8498" 
.849S01 
.849780 
-849759. 
■849738 


9.849716 
9.849695 
9.849674 
,,849653 
9-*4963» 


■8496'! 


9.849590 
9.849565 
9.849548 
,849517 

*495' 


849485 
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458  LOGABITIIMS  OF  VAIUOUS  CONSTANT  NUMBERS. 


LOGARITHMS  OF  VARIOUS  CONSTANT  NUMBERS. 


log. 
Base ofthe  system  omapierian logarithms 63=  1.7 1 818 1  83  0.43429448 
M4>dul.oftbe common systoflogaritlimsm=:  0.434194  48  963778431  —  10 
Hadius  of  a  circle  expressi'd  in  seconds  r  =  ao6264\8  .  5.3x4415  13 
n       ,.  «         «  minutes        3437  7468     353617388 

n         n      n  n         n  degTces  57  •a9578  .  1.75*1"  63 

Circumference  of  a  circle  in  seconds  1296000  .  6  1x1605  00 

„  n        ^      n   minutes  »i6oo  .  4  334453  75 

„  n        n      n  degToes  360  .  1.556301 50 

n  n         „      „      uthe 

diameter  is  taken  i.  «  =s  .    3.14x59165     049714987 

—  =  0.3x83x0 9  501850  13  —  10 

31*  =    9  869604 0.994199  75 

Vji  =  I  77»454 0.148574  94 

x 

,  :t  t=  0.805996 9.906331  87  —  xo 


Y 


Dimensions  of  the  earth  according  to  Bessol. 

Semi-transverse  axis  (equatorial  radius  of  the  earth) 

a  =  3171077. X4  toises 6.51481353 

=  396».757  ""les 3  59799*  47 

Semi-conjugate  axis  (polar  radius  of  the  earth) 

b  =  316XX39.33  toises 6.51336935 

s=  3949-520  miles 3  596544  »9 

a — b              X 
Ellipticity  of  the  earth =- ^=0.003341773  7.514107      —  xo 

"1  /  fti     111 
Excentricxty  of  a  meridian^ =  0.08169683      .  8.9x1105  11  —  xo 

One  degree  of  the  equator  =  57x085x9  toises     .    .  4.75670090 

=  69  163315  miles     .     .  X  839875  84 
A  geographical  mile  =  3807.13463  toises     ....  3.580609  64 

=  1434549  feet 4  3864x8  5x 

=:  4.6x0888  miles 0.663784  58 

Circumference  of  the  equator  s=:  24898  793  miles  .  .  4  396x78  4 
Circumference  of  a  meridian  =  14857  10  miles  .  .  .  4-395451 1 
Equatorial  radius  of  the  earth  =  3962  766  miles  .  .  3  597998  5 
Badius   of  a  circle  whose  circumference  is  equal  to 

Uiat  of  a  meridian  =  3956  X46  miles    ....  3.597171  3 
Radius  of  a  sphere  whose  surface  is  equal  to  that 

of  the  earth  =  3958.350  miles 35975142 

Radius   of  a  sphere  whose  volume  is  equal  to  that 

of  the  earth  =  3958  346  miles 3  597513  8 


1 


TABLE  m. 


GAUSS'S  LOGARITHMS 


FOR 


ADDITION  AND  SUBTRACTION. 
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A. 

GAUSS'S  LOGARITHMS 

FOR  COMPUTING  THE  SUMS  AND  DIFFERENCES 
OF  NUMBERS   WHOSE   LOGARITHMS 

ARE  GIVEN. 


If  log  a  aod  log  b  are  given,  where  a  >>  b,  and  we  want: 


to  obtain  the  sum  (a  -|-  b) 


or  the  difTercnoe  a  —  b 


wo  take  log  —  =  A 


10g^:=B 


log  (a  +  k;  =  log  a  +  B 


log  (a  -  b)  =:  log  b  +  A 


Note.    Up  to  page  489  we  miut  subtract  10  from  A. 


ADDITIONS-  UND  SUBTRACTIONS -LOGAKITHMEN. 


4- 

5.0 

5.* 
5*3 


5-4 

5- 

5- 


U 


n 

5.9 

6.0 

6.1 
6.1 
6.3 

64 
bl 

6.9 

7-1 


B     0 


3 


0.000000 


0004 


0005 
0007 
0009 

001 1 

0.000014 
0017 

ooai 
0017 
0034 


0.000043 


0055 
0069 

0087 

0109 
0.000137 

0173 

0x18 

0174 

0345 


0.000434 


0001 


0004 


0006 
0007 
0009 

001 1 

OOId 

0018 

0011 
0018 

9035 


0044 


0056 

0O7O 
0089 

01 II 
OI4I 
0177 

0113 
0180 
0353 


0444 


0546 


0559 


0001 


0005 


0006 
0007 
0009 

OOXI 

0014 
0018 

0011 
0029 

0036 


0045 


0057 

007a 
0091 

01 14 
OIA4 
ox8z 

0118 
0287 
0361 


0455 


057a 


0001 


0005 


0006 
0007 
0009 

ooia 
0015 
00x9 

0013 
0019 

0037 


0047 


0059 
0074 
0093 

01Z7 

OIA7 

0x85 

0133 
0194 
0369 


0465 


0585 


ooox 


0005 


0006 
0008 
ocxo 

00x1 
0015 
0019 

0014 
0030 
0038 


0001 


0005 


6 


0002 


0048 


0060 

0075 
0095 

0120 
0I5I 
0190 

0239 

0300 

0378 


0476 


0599 


B  0 


I 


0006 
0008 
0010 

0011 
00x5 
0019 

0024 
0031 

0039 


0005 


C006 
0008 
0010 

0013 
00x6 

0020 

0025 
0031 
0040 


0049 


oo6x 

0077 
0097 

ox  12 

0x54 
0194 

0244 

0307 

0387 


0050 


0487 


06x3 


0063 

0079 
0099 

0115 
0x58 

0x98 
0250 

03x5 

0396 


0498 


0627 


0002 


0005 


0006 
0008 
00x0 

00x3 
00x6 
0020 

0026 
0032 
004X 


0Q5X 


0064 

0081 

0x02 

0x28 
0x61 

0203 

0256 
0322 

0405 


05x0 


0642 


8 


0003 


0005 


9 


0003 


00x0 

0013 

00x7 
002  X 

0026 

0033 

0041 


0005 


0052 


0066 
0083 

0x04 

OI|X 

0x65 
0208 

0262 

0329 
0415 


0522 


0657 


0007 
0008 
ooxx 

0013 

00x7 

002Z 

0027 

0034 

0042 


0053 


0067 

0085 

0107 

0134 

0x69 
02x3 

0268 

0337 
0424 


0534 


0672 


PR 


3  4 


i.a 

'.i 

M 


1.6 
M 


5 

0-1 

«.$ 

*-$ 

3-5 
4* 
4*5 


6 

oJb 

14 
M 

3-6 
4-»  •'I 

44 


7 

u 

3$ 
4.» 

H 


9 


8 

104 
1.6 


M 
3» 
4* 

a 

7-« 


9  10 
14 

a.' 
4^5 

7-* 


i 


■jo 

3-0 
4-» 


II 
I.I 

M 


7-0 
9^ 


u 

94 


12 

I.S 

7* 

a 

■OS 


a 


13  H 

9* 


s 

104  tt.% 
911.7  iiaA 


«5 

3^ 

n 

7-5 
9^ 

itdO  ItaJ 
>3-5  l>4>4 


X6 
3-» 

n 

9A 
ii.ft 


PP. 


lo§  b  —  log  a  ^^  A 

log  (a  +  bj  Ba  log  a  +  B 


log  a  —  log  b  mm  B 

log  C<^  —  bj  '^  log  b+  A 


i 
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ADDITIONS-  UND  SUBTRACITONS - LOGAIllTHM EN. 


B  0 


1 


6 


8 


PP. 


7.20 

SI 

11 

«3 

»4 

as 
i6 

II 

7,30 

3« 
3* 

33 

34 

3 

37 

38 

.  39 

7.40 

41 

4a 
43 

44 
49 

7.60 
s« 

5* 
53 

54 
5 

59 

7;60 

61 

6* 
6j 
64 

u 


0.00  0688 


0704 

0710 

0737 

0754 
0771 

0790 

0808 
0817 
0846 


0.00  0866 


0886 

0906 

09x8 

0949 
0971 

0994 

1017 
I04I 
1065 


0.001090 


II15 

I14X 
1167 

"95 

1221 

I25I 

1280 
1310 
1340 


0.00 137  X 


1403 

1436 
1469 

1503 
1538 

«574 

i6xx 
1648 
1686 


0.00 1716 


1766 
XS07 
1849 

1891 
I9j6 
X981 

20x7 
1074 

69      1122 

7.70 10.002171 


0689 


0705 
0722 

0739 

0756 

0773 
0791 

0810 
0829 
0848 


0868 


0888 
0909 
0930 

0951 
0973 
0996 

CX9 
043 
067 


092 


117 

M3 

170 

197 

a*5 

»S4 

283 

313 
343 


374 


406 

439 

47* 

507 

578 

614 
652 
690 


729 


«53 

896 
940 
985 

031 

2078 

,^27 


176 


0691 


0707 
0723 
0740 

0758 

0775 
0793 

0811 
0831 
0850 


0870 


0890 
091X 
0932 

0953 
0976 

0998 

022 
045 
070 


095 


120 
146 

«73 

200 
228 
256 

286 
346 


378 


4x0 
442 
476 

5x0 

545 
58X 

6x8 
656 
694 


733 


774 

857 

900 

945 
990 

036 

083 

2132 


2X8X 


0693 


0709 
0725 
0742 

0759 
0777 

0795 

08x4 
0832 
0852 


0872 


0892 

09x3 
0934 

0956 
0978 

XOOI 


024 

048 

072 


097 


"1 

X49 

•75 
203 

23" 

a59 

289 

319 
349 


381 


446 
479 

SH 
549 
585 

622 
650 
698 


737 


778 
8x9 
86x 

905 
949 
994 


204  X 
1088 
2x37 


2x86 


0694 


0696 


07x0 
0727 
0744 

076X 
0779 
0797 

08x5 
0834 
0854 


0874 


0894 
0915 
0936 

o9j8 
0980 
XO03 

026 

050 
075 


100 


«25 

178 

206 

234 

262 

292 
322 

352 


384 


416 

449 
483 

5«7 
552 
589 

625 
663 

702 


741 


I 


82 

866 

909 
953 
999 

045 
093 
X4X 


07x2 
0728 

0745 

0763 
0781 
0799 

08x7 
0836 
0856 


0876 


0896 

091 

093 

0960 
0982 
X005 

X029 
X053 
X077 


XX02 


XX28 

"54 
1x81 

xic8 
1236 
X265 

X295 

1325 
1356 


1387 


14x9 

1452 
X486 

152X 
X556 
«592 

x629 
1667 

X706 


>745 


1786 
X828 

1870 

X9X3 

1958 
2003 

2050 
2098 
2x46 


2X9X 


2x96 


0697 


07x4 

0730 

0747 
0765 

0782 

080X 
08x9 

0838 
0858 


0878 


0898 

09x9 

0940 
0962 

0985 

X008 


03« 
080 


105 


X30 

X84 

2XX 

239 
268 

298 
328 

359 


390 


423 
456 

489 

524 
560 

596 

633 
67X 

7x0 


749 


790 
832 
874 

9x8 
962 
008 

055 

2102 

«5i 


201 


0699 


07x5 
0732 
0749 

0766 
0784 
0802 

082  X 

0840 
0860 


0880 


0900 
092X 

0943 

0964 
0987 
1010 


033 
057 

082 


X07 


133 

'59 
x86 

214 
242 
271 

30X 

33« 
362 


393 


426 

459 
493 

563 
600 

637 

675 

714 


754 


794 
836 

879 

922 

967 

20x3 

2059 
2x07 
2x56 


2206 


0701 


0717 

0734 
075  X 

0768 
0786 
0804 

0823 
0842 
0862 


0882 


0902 
0923 

0945 

0967 
0989 
10x2 


036 
060 
085 


xxo 


X26 

X62 

X89 

2x7 

245 

274 

304 

334 
365 


397 


429 
462 

496 

567 

603 
640 

670 

7x8 


758 


798 
840 
883 

927 

972 
2017 

064 

21X2 

i6x 


22XX 


0702 


07x8 

0735 
0753 

0770 
0788 
6806 

082$ 
0844 
0864 


0884 


0904 
0915 
0947 

0969 
0991 
1015 

XO38 
X062 
XO87 


XXX2 


XX38 
XI65 

X191 

X219 
X248 

"77 

1307 

1337 
X368 


1400 


1432 
1466 
1500 

1535 

1570 

X607 

X644 
X682 

1722 


X762 


X803 

1844 
X887 

193X 
X976 

2022 

2069 
2117 
2166 


2217 


0-3 

0.6 

0.9 

X.2 
1.5 

X.8 

2.1 

2.4 
2.7 


X 

2 

3 
4 

I 

I 


a4 
0.8 

x.2 

X.6 

2.0 

2.4 

2.8 

32 

3.6 


5 


i;o.5 

2  I.O 


3 

4 

5 
6 

I 


».5 

2.0 

2.5 
30 

3.5 

4.0 

4-5 


X 

2 

3 
4 

5 

6 

I 


a6 
1.2 
1.8 
2.4 

3.6 

4.8 

i4 


B    0 


1 


6 


8 


9 


PP. 


log  h  —  log  a  -^  A 

log  (a  +  h)  ^  log  a  +  B 


log  a  —  log  b  ^^m  B 

log  (a  —  h)  ^^  log  h  -|-  A\ 
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^h^ 


ADDITIONS-  Vm)  SUBTRACTIONS- LOG ARITHMEN. 


B  0 


1 


6 


8 


9 


PP. 


7.70 

71 
72 

73 

74 

75 
76 

72 
78 

79 

7.80 

81 
82 

83 
84 

II 

7.90 

9» 
9* 
93 

94 
99 

8.00 

01 
02 

03 

04 
05 
06 


2 


09 
8.10 

II 

12 

«3 

:i 

»9 

820 


0.00  2171 


2212 
2273 
2326 

2380 

M35 
2492 

2550 
2609 
2670 


0.002732 


*Z?5 

2860 
2926 

»994 
3064 

3135 

3208 
3282 

3358 


0.003436 


35x6 


3766 

3854 
3943 

4034 
4128 
4223 


0.00  432X 


4422 

45*4 
4629 

4846 
4958 

5073 
5190 

5310 


0.00  5433 


5 
5819 

5954 
6092 

6233 

6377 
6524 


2176  2181 


2227  22^2 
2278  2284 

*33i  »337 


2386 
2441 
2498 

2556 
26x5 
2676 


2738 


280X 
2866 

»933 

3001 

3071 
3142 

3215 
3290 
3366 


3444 


35H 
3006 

3689 

3862 
3952 

4044 

4»37 
4»33 


4331 


443* 

4534 
4639 

4747 

4857 
4969 

5084 
5202 

53*3 


5446 


557» 
5701 

5833 

5968 
6106 
6247 

6391 
6539 


6675  '  6690 


0.0  06829  I  6845 


2391 
2447 

1503 

2562 
262  X 
2682 


»744 


2808 
2873 
2940 

3008 
3078 

3M9 

3222 
3297 
3374 


345» 


353a 
36xA 

3698 

3783 
387X 

3961 

4053 
4147 
4»43 


4341 


4442 

4545 
4650 

4758 
4868 
4981 

5096 
5214 

5335 


5458 


5585 

5846 

5981 
6120 
6261 

6406 

6554 
6705 


6860 


B  0 


1 


2 


2f86 


2237 
2289 

a34» 

»397 
2452 

2509 

2567 
2627 
2688 


2750 


28x4 
2880 

2947 

3015 
308J 
3x56 

3»30 
3305 
3381 


3460 


3540 
3622 

3706 

379* 
3880 

3970 

4062 
4x56 

4153 


4351 


4452 

4556 
4661 

4769 

4879 
4992 

5108 
5226 

5347 


5471 


5597 
57»7 
5859 

5995 
6134 

6275 

6421 
6569 
6721 


6876 


2x91 


2242 
2294 
2348 

2402 
2458 

*5i5 

1573 
2633 

2694 


»757 


2821 
2886 
2953 

3022 
3092 
3x64 

3*37 
33x2 

3389 


3468 


3548 
3631 

3715 

380X 
3889 

3979 

407X 
4166 
4262 


436» 


4462 
4566 
4671 

4780 
4890 
5004 

5x19 
5238 
5359 


5483 


56x0 
5740 
5873 

6009 
6148 
6290 

6435 
6584 
673? 


6892 


2x96 


2247 
2300 

»353 

2408 
2463 
252  X 

1579 
2639 

2700 


2763 


2827 
2803 
2960 

3029 

3099 
3x71 

3*45 
33*0 

3397 


3476 


3556 
3639 

37*3 

38x0 
3898 
3988 

408X 

4175 

4172 


4371 


447* 
4576 
4682 

4791 
4902 

50x5 

5»3i 

5250 

537* 


5496 


5623 

5753 
5886 

6022 
6x62 
6304 

6450 
6599 
6752 


6908 


220X 


2252 
230J 
2358 

*4«3 
2469 

2527 

2585 
2645 
2707 


2206 


2769 


2834 
2900 
2967 

3036 
3x06 

3178 

3252 
33*8 
3405 


3484 


3565 
3647 
373* 

3818 

3907 
3997 

4090 
4x85 
4282 


4381 


4483 
4587 
4693 

4802 

49^ 

5027 

5 '43 
5262 

5384 


5508 


5636 
5766 
5900 

6036 
6x76 
63x9 

6465 
6614 
6767 


6923 


2258 
23x0 
2364 

24x9 

*475 
2532 

2591 
2651 
27x3 


2776 


2840 
2906 
2974 

3043 

3"3 
3x86 

3260 

3335 
34*3 


349* 


3573 
3656 

3740 

38*7 
39x6 

4007 

4x00 

4»95 
14292 


4391 


4493 

4597 
4704 

4813 

49*4 
5038 

5x55 

5*74 
5396 


55*1 


5649 
5780 

5913 

6050 
6x90 

6333 

6479 
6629 

6782 


6939 


6 


22x1 


2263 
23x5 
2369 

1424 
2481 

*538 

*597 
2657 

27x9 


2782 


2847 
29x3 
2981 

3050 
3x20 

3193 

3267 

3343 
34*0 


3500 


3581 
3664 

3749 

3836 

39*5 
4016 

4x09 
4204 
4302 


4401 


4503 
4608 

4714 

4824 

4935 
5050 

S167 
S286 

5409 


5534 


5662 

5793 

59*7 

6064 
6204 
6348 

6494 
6644 
6798 


6955 


2217 


2168 
2321 
*375 

24JO 
2486 

*544 

2603 
2663 
2725 


2789 


2853 
2920 
2987 

3057 
3128 

3200 

3*75 
3350 

34*8 


3508 


3589 
3672 

3758 

3845 

3934 
4025 

4xx8 
42x4 
431 X 


44" 


45  >4 
4618 

47*5 

4835 
4947 
5061 

5x78 
5298 
5421 


5546 


5675 
5806 

5940 

6078 
6218 
6362 

6509 
6660 
6814 


6971 


5 

6 

7 

8 

I 

<»-5 

(x6 

0.7 

04 

% 

IjO 

i.a 

«-4 

ij6 

I 

»-5 

14 

a.1 

M 

4 

xo 

M 

a4 

3-* 

i 

*-5 

5f 

35 

4^ 

3-0 

3^ 

4-« 

^ 

7 
8 

3-5 
4^ 

a 

H 

m 

9 

4-5 

M 

7» 

10  II 


IjO 
XO 

3-0 

4^ 


m 


7-0 
9* 


I.I 

3-3 

44 

n 


9 

t4 

n 

4-5 

7-» 


12    13 


7-a 

U 

104 


3^ 

Vs 

7-8 

104 
11.7 


u  15 


17 
1.7 
34 

n 


M 

«.5 

«4 

3-0 

n 

n 

7-0 

7.5 

84 

^ 

94 

10.$ 

ii.« 

11.0 

1x6 

■3-S 

16 

3-» 
44 

64 
U> 
9A 

iM 


8.S 

lOua 

9l«$-3 


18 

14 

54 

7-» 

90 

lObS 

tx/b 


19    20 

»-9 
34 


n 


8^ 

9.5     lOjO 

11.4  {tlu> 

133  '«4* 

15.5  i(u> 

17.1  |i8jo 


21      22    13 


9-» 
"•5 

184 


A.I 

a^ 

t\ 

n 

84 

84 

\tl 

11.0 
»3-» 

14-7 

\^ 

16.8 

>8^ 

>94 

24    25  26 


u 

•.5 
5-> 

%Jb 

7f 

7-5 

74 

9A 

lObO 

104 

IXO 

i*.5 

13^ 

>44 

«5* 

iVb 

i64 

«7.5 

I8.S 

«9J 

Mud 

ao4 

Uj6 

»4 

»34 

27 

a.7 

54 
8.1 

104 

m 

•4.3 


8 


9 


PP. 


log  h  —  log  a  ^^  A 

log  (a  +  bj  '^  log  a  +  B 


log  a  —  log  h  ^^  B 

log  (a  --  b)  '^  lofj  6  +  ii 


1 
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m^mmmmm 


■»i>ii 


ADDITIONS-  UND  SXJBTRA.CTI0N8-L0GARITHMEN. 


B  0 


I 


8.20 

21 

%% 

»3 

*4 

»5 

i6 

*J 

8.30 

3» 
3* 
33 

34 
35 
36 

II 

39 

8.40 
41 

4« 
43 

44 
46 

47 
4« 
49 

8.50 

5' 

5* 
53 

54 

n 

57 
58 
59 

8.60 

61 

62 

63 
64 

u 

U 

«9 

8.70 


0^)06829 


6987 
7148 

7313 

7482 

7655 
7832 

8013 

111? 


aoo  8580 


8778 
8980 
9187 

9399 
9615 

aoo  9837 

0.010063 
0295 
0532 


0.01 0774 


1022 

1275 

«535 

1800 
2071 
2348 

2631 
2921 
3218 


0.01  3521 


3831 
4148 

447* 

4803 
5142 

5489 

5843 
6205 

6576 


0.01  6954 


7341 

7737 
8142 

8556 
8978 
941 1 

0.01 9853 
0.02  0305 
0766 


0.02  1238 


6845 


7003 
7165 
7330 

7499 

7673 

7850 

8031 
8216 
8406 


8600 


8798 
9001 
9208 

9420 

9637 
9859 

0086 
0318 
0556 


0799 


1047 
1 301 
1561 

1827 
2098 
2376 

2660 
2951 
3248 


355» 


3862 
4180 

4505 

4837 

5177 
55*4 

5879 
6242 

6613 


6993 


7381 

7777 
8183 

8597 
9021 

9455 

9897 
0}50 

08x3 


1286 


6860  6876 


7019 
718Z 

7347 

7517 

759; 
7868 

8049 
8235 

8425 


86x9 


8818 
9021 
9229 


9441 


0x09 


0823 


Z072 
1327 
1587 

1853 
2x26 

2404 

2689 
2980 
3278 


3582 


3894 
42x2 
4538 

487X 
52ZX 

5559 

5915 
6279 

6651 


7031 


7A20 
78X7 
8224 

8639 
9064 

9498 
994a 

0860 


1334 


7035 
7197 
7364 

7534 

7886 

8068 
8254 
8444 


8639 


8838 
9042 
9250 

9463 
968X 

9904 

0XJ2 
0366 
0604 


0848 


XO97 
1353 

x6x4 

1880 

"53 
2432 

27x8 
30x0 
3308 


36x3 


39*5 
4244 

4571 

49<H 
5H5 
5594 

5951 
6316 

6688 


7070 


i 

868x 

9107 

954* 

9987 
0442 

0907 


X382 


6892 


705X 
7214 
7381 

7551 
77»5 
7904 

8086 
8273 
8463 


8659 


8858 
9063 
927X 

9485 

9703 
9927 


0x55 

038 

062 


0873 


XX23 

1378 
X640 

X907 
2x8x 
2461 

»747 
3039 
3338 


3644 


3957 
4277 
4604 

4938 

5280 

5630 

5987 
6352 

6726 


7x08 


7499 
8724 

9586 

0032 

0488 

0954 


1430 


6 


6908  6923 


7067 
7230 

7397 

7568 

7743 
7922 

8x04 
82QX 

8483 


8678 


8878 
9083 
9292 

9507 
9726 

9949 

0x79 

0413 
0652 


0897 


XX48 

xt66 

»934 
2209 

2489 

2776 
3069 

3369 


3^5 


3989 
4309 
4637 

497* 

5665 

6023 
6389 
6764 


7'47 


7538 
7938 
8348 

8766 

9193 
9631 

S077 
0534 

XOOI 


1478 


7083 

7*47 
7414 

7586 

776X 

7940 

8123 
8310 
8502 


8698 


8899 
9104 

9314 

9528 

9748 
9972 

0202 

0437 
0677 


0922 


"73 
XA30 

X693 

1962 
2236 
25x7 

2805 
3098 

3399 


3706 


4020 

4341 
4670 

5006 

5349 

5700 

6059 
6427 
6802 


7x86 


7578 
Z979 
8389 

8808 
9237 
9675 

5x23 
0580 
X048 


X527 


6939 


7100 
7264 

743« 
760J 
7778 
7958 

8x42 
8329 
8522 


87x8 


89x9 
9x25 

9335 

9550 
9770 

9995 

0225 
0460 
070X 


0947 


"99 
X456 

X720 

X989 
2264 
»546 

*834 
3x28 

34*9 


.3737 


4052 

4374 
4703 

5040 
5384 
5736 

6oq6 
6464 
6840 


7224 


76x8 
8020 
8430 

88<x 
9280 

9719 

0x68 
0627 
X096 


1575 


8 


9 


PP. 


6955 


7xx6 

7280 
7448 

7620 
7796 
7976 

8x60 
8348 

8541 


8738 


8939 

9*45 
9356 

957* 

979; 
00x8 

02^8 
0484 
0725 


0972 


1224 
X482 
X746 

20x6 
2292 

»574 

2863 

3158 
3460 


3768 


4084 
4407 

4737 

5074 
5419 
577* 

6x32 
650X 
6878 


7263 


8472 

8894 
93*4 
9764 

52x3 
0673 

"43 


1624 


697X 


7x32 
7297 

7465 

7638 
7814 

7994 
8x79 

8560 


8758 


8960 
9x66 

9378 

9594 
98x4 

5040 

0272 
0508 
0750 


0997 


X250 
X508 

1773 

2043 
2320 
2603 

2892 
3x88 

3490 


3800 


41x6 

4439 
4770 

5x08 

54i4 

5807 

6x69 
6538 
69x6 


7302 


7697 
8101 

8514 
8936 

5259 
0720 
X191 


X672 


28 

19^6 


29 
»-9 
54 
8.7 
11.6 

I4-S 

«74 
aaj 

»3.» 


30 

n 

txo 

14JO 

1fJJ> 


3> 
tl 

0-3 

\U 

*7^ 


3» 


x&o 


33 
16.5 

Si 

•9-7 


34 

n 

XO.S 

«3-6 
17^ 

M4 

»34 

«7.» 
306 


35 

3-5 

7-0 
10.5 
Z4« 

»7-5 
3»$ 


^1 

7-« 

3M 


37 

3-7 

7-4 

144 
■S.5 

99^6 
33-3 


38 

H 

IM 

I9x> 

34.» 


39 

3-9 

74 

\n 

«9^$ 
»34 

7147.3 

831.4 
9il5-« 


I 
» 

3 

4 


40 

4* 

8^ 

txo 

i6iiO 
ao.o 

3*^ 

3&0 


41 

a8.7 

36^ 


4* 

4-» 

nZ 
x64 

ttJO 

Si 

374 


4^ 

9* 

«34 

'84 

»3^ 

3M 


43 

n 

«7-» 
344 

ai-7 


47 

4.7 

94 
14.1 

»3-5 
4».3 


44 
84 

17.6 

9XO 
•64 

Ua8 

35.* 
394 


48 

44 
96 


19.1 
t8.8 

43J» 


^ 


45 

4.5 

9^ 

»3-5 

18^ 

47.0 

36uo 
4M 


49 
94 

I9d6 

«44 
•94 
34-3 
39.* 
44-* 


B    0 


1 


3 


6 


8 


9 


PP. 


log  b  —  log  a  ^m  A 

log  fa  +  bj  mm  log  a  +  B 


log  a  —  log  b  mm  B 

log  (a  —  bj  •^  log  b  -{-  A 
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ADDITIONS-  TJND  SUBTRACTIONS- LOG ARITHliEN. 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

8.700 

70X 
702 
703 

0.02 1238 

1243 

1 291 

1339 
1387 

1248 

1296 

1344 
X392 

"53 

X30X 
1348 
1396 

1258 

X305 

1353 
X40X 

X262 

13x0 

1358 
X406 

1267 

1315 

1363 
14x1 

1272 

X320 
X368 
X416 

1277 

1324 
X372 
1421 

128X 

1286 

1334 
1382 

1329 

»377 
X425 

704 
705 
706 

1430 
1478 
15*7 

'435 
1483 

1531 

X440 
1488 
1536 

1445 
M93 
1541 

1440 
1498 
X546 

1454 
X502 

"55* 

1459 

X507 

X556 

X464 
1512 
X56X 

X469 
XSX7 
1565 

1474 
X522 

1570 

707 
708 
709 

8.710 

^   7" 

712 
713 

«575 
1624 

1672 

1580 
1628 

1677 

1726 

1775 
1824 

1873 

1585 

1682 
I73I 

1780 
1829 

X878 

'1^2 

1638 
X687 

X736 

1784 

1883 

«S94 

1643 
1692 

1740 

X887 

Jin 

1697 

1745 

»794 

X843 
1892 

1604 
X653 

1701 

1609 
X658 

X706 

16x4 
X662 
171X 

X760 

1809 
X858 

X907 

1619 
X667 
17x6 

X765 

18x4 
1863 

X9X2 

4 

0.02 1 72 1 

1755 

X897 

»755 

1804 
1853 
X902 

X 

2 

3 

4 
5 

X.2 

1.6 
2.0 

1770 
1819 
1868 

714 
71C 

1917 
1966 
2016 

1922 
1971 

2021 

X927 
1976 

2025 

1932 

1981 

2030 

'9J7 
X986 

2035 

X942 
I99X 

2040 

X946 
X996 
2045 

X951 
200X 
2050 

X956 
2006 
2055 

X96X 
20x1 
2060 

6 

I 

*4 
2.8 

1.6 

71ft 
719 

8.720 

721 

722 

7»3 

tc65 
2x15 
2164 

2070 
2120 
2x69 

2219 

2269 
23x9 
2369 

2075 

2x25 

2174 

2224 

2274 
2324 
2374 

2080 
2130 
2X79 

2229 

2279 
2329 

*379 

2085 

2XJ5 

2184 
2234 

2284 

*334 
2384 

2090 

2XJ9 

2x89 

2239 

2289 

*339 
2389 

2095 
2x44 
2x94 

2244 
2294 

*344 
*394 

2X00 
2x49 
2199 

2249 

2299 

*349 
2399 

2105 

2154 
2204 

2254 

2304 

*354 
2404 

2x10 

2159 

2209 

2259 
2309 

*359 
2409 

\^-- 

0.02  2214 

2264 
2364 

X 

5 
05 

7*4 
726 

2414 
2465 

*5«5 

2420 
2470 
2520 

2425 

»475 
*5»5 

2430 
2480 
2530 

*435 
2485 

2536 

2440 
2490 
2541 
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3466 
3582 
3698 

38x4 

393J 
4048 
4165 

3478 

3593 
3710 

3489 
3605 

372X 

350' 
36x7 

3733 

3849 

3966 
4083 
4200 

3628 
3745 
3861 

3978 

4095 
42x2 

35*4 
3640 

3756 

3873 

3990 
4107 
4224 

3535 
3768 
3884 

400X 
4118 
4236 

12 

0.05  3780 

379X 

3908 
4025 
4141 

3803 

391? 
4036 

4153 

3816 

3943 
4060 

4177 

3838 

3955 

4071 

4189 

3896 
4013 
4130 

X 

2 
3 

X.2 

*-4 

4.8  ' 

6.0  i 

i.4 

114 

"5 
126 

4247 

4365 
4483 

4159 
4377 
4494 

4506 

4*83 
4400 

45x8 

4194 
44x1 

4530 

4306 
4424 

454a 

4318 
4436 

4553 

4330 
4447 
4565 

4341 
4459 
4577 

4353 
4471 
4589 

4 

5 

6 

7 

X17 
118 
119 

9.130 

131 
X31 

»33 

4601 

4719 
4837 

4611 

4731 
4849 

4968 

5087 
5106 
5316 

46H 

4743 
4861 

4980 

5099 
52x8 

533« 

4636 

4754 
4873 

4992 

5XXX 
5230 
5350 

4885 
50CX4 

5"3 
514a 
5361 

4660 
4778 
4897 

5016 

5135 
5*54 
5374 

4672 
4790 

4909 
5028 

5266 
5386 

4683 
4802 
492X 

5039 

5»59 
5278 

5398 

4695 
4814 

493» 
5051 

5x71 
5290 
5410 

4826 

4944 
5063 

5182 
5302 
5422 

8 
9 

10.8 

ao5  4956 

i 

i 

13    ' 

5075 

5*94 

•   5314 

134 

135 
136 

5434 
5554 
5674 

5446 
5686 

5458 
5578 
5698 

5470 

5590 
57x0 

5481 
5601 
5711 

5494 
5614 

5734 

5626 
5746 

5517 
5638 

5758 

5530 
5650 

5770 

554* 
5662 

5781 

2 

3 

4 

••J 
2.6 

3.9 

X3S 
X39 

9,140 
X41 

«4» 
«43 

5794 
6036 

5806 
6169 

5818 

6181 

6303 
6424 
6546 

5830 

5951 
6072 

584* 
6084 

5854 

5867 
1?^ 

5879 
5999 

6l2X 

6242 

6485 

6607 

589X 
6012 

6133 
6254 
6376 

5903 

6014 

6145 

5 
6 

I 

9 

7-* 

9-1 

104 

1 1.7 

ao5  6157 

6193 

6105 

62x8 

6339 
6461 
6583 

6230 

6351 

6473 
6595 

6266 

6278 
6400 
6522 

6190 
64x2 

6534 

63x5 

6437 

6559 

6317 
6449 
657X 

6388 
65x0 
6632 

1 

1 

144 

145 
146 

67^6 
6889 

6656 
6779 
6901 

6669 
679X 
69x4 

668x 
6803 
6916 

6693 
68x6 
6938 

6705 
6828 
6951 

67x7 
6840 
6963 

6730 
6852 

6975 

6987 

6754 

6877 

7000 

149 

9.150 

7011 

7135 
7159 

7024 
7148 
7271 

7037 
7x60 
7283 

7049 
7171 
7196 

7419 

706X 
7x8j 
7308 

7074 
7x97 
7320 

7086 
7209 

7333 
7457 

7098 

7222 
7345 

7469 

7XXX 

7134 
7357 

7481 

7x2} 
7246 

7370 

7494 

0.05  7381 

7395 

7407 

743a 

7444 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

rP.  ; 

log 
log 

~ 

b  —  log  a  ^^  A                         log  a  —  log  b  ^»  B 

(€f  -^  bj  •^  log    a  -^  B          log  (a  •—  bj  '^  log  b  +  A 
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ADDITIONS-  TJND  STJBTRACnO]!^S.LOGAEITHMEN.     | 

A 

B  0 

1 

2 

3 

4 

5 

6   7 

8 

9 

PP. 

9.160 

151 

15a 

»53 

0.05  7382 

7395 

75x9 

7643 
7767 

7407 

7531 

7655 
7780 

7419 

7668 
779a 

743a 

7556 
7680 
7804 

7444 

7568 
769a 

7817 

7457  7469 

7481 

7605 

7730 
7854 

7494 

7506 
7630 

7755 

7581 
7705 
7829 

7593 
77x7 

784a 

7618 

774a 
7867 

»54 
156 

7879 
8004 
8129 

7892 
8017 
8142 

7904 
8029 

8154 

79x7 
8042 
8167 

7929 
8054 
8179 

794a 
8067 

8x92 

7954 

8079 
8205 

7967 
809a 
8ai7 

7979 
8x04 

8a30 

799a 
8117 
8242 

158 
159 

9.160 

161 
161 
163 

8*55 
8380 

8506 

8267 

8393 
8519 

8645 

8772 
8898 
9025 

8280 
8406 
8532 

8658 

8784 
8911 
9038 

829a 
84x8 

8544 
8670 

8797 
8924 

905X 

8305 
8431 
8557 

8683 

88x0 
8936 
9063 

83x8 

8443 
8569 

8696 

882a 
8949 
9076 

8330 
8456 
85^2 

8708 

8962 
9089 

8343 
8469 

8595 
87ax 

8848 

8974 
9101 

8355 
848X 

8607 

^34 

8860 

8987 
9x14 

8368 

8494 
86ao 

8746 

I 
a 

3 
4 

I 

xa 
1.2 

tl 

X0.8 

0.05  863a 

90Za 

8873 
9000 

9127 

164 
165 
166 

9140 
9267 

9395 

9XJ2 

9280 

9408 

9165 

9*93 
9420 

9x78 

93C5 
9433 

9191 
93x8 
9446 

9ao3 
9331 

9459 

92x6 

9344 
947* 

9*»? 
9356 
9484 

9H» 
9369 
9497 

9*54 
938a 
9510 

I 

9 

167 
168 
169 

9.170 

171 
171 
173 

9523 
9651 

9779 

9792 
9921 

0050 

0179 
0309 

9548 

9677 
9805 

% 

9574 
9702 

9831 
9960 

9587 
9715 
9844 

9973 

oxoa 
oa3i 
036  X 

9600 
9728 

9857 
9986 

0XX5 

0244 

0374 

96xa 

9741 
9870 

9998 

oia8 
oaj7 
0387 

9625 

9754 
9882 

00x1 

0X4X 

0270 
0400 

9638 
9767 

9895 

Soa4 

0153 
oa83 
04x3 

0.059908 

9934 

0063 
0x92 
032a 

9947 

|o.o6  0037 
0166 
0296 

0076 
0205 

0335 

oo8q 
0218 
0348 

I 
a 

13 

»74 
170 

0426 
0556 
0686 

0439 
0569 

0699 

045a 
0582 
07x2 

0465 

0595 
0725 

0478 
0608 

0738 

049X 
ooax 
075X 

0504 
0634 
0764 

05x7 
0647 
0777 

0790 

0543 
0673 

0803 

3 

4 

5 
6 

3-9 

5:1 

177 
178 
179 

9.180 

z8x 
z8a 
183 

o8z6 

0947 
1078 

0830 
0960 
I09I 

xaa3 

0843 

0973 
XX05 

X236 

0856 
0987 
xxx8 

"49 
1381 

1513 
X645 

0869 
xooo 
XX3X 

o88a 
10x3 

"44 

0895 
X026 

"57 

0908 

1039 
1x70 

092X 

XO<2 
1x83 

I315 

1447 

1579 
X7XI 

«934 
X065 

"97 

X3a8 

X460 
159a 
X7H 

I 

9 

•9.1 

X0.4 

1 1.7 

0.06  12X0 

X262 

"75 

X289 

x4ao 

155* 
X685 

130a 

1434 
X566 

X698 

1 341 
1473 

1605 

1354 
X486 

x6i8 

1368 
1500 
1632 

«394 
X526 
X658 

1407 

1539 
X67X 

184 
185 
186 

X733 
1870 

2003 

aoio 

1764 

1897 
2030 

1777 
19x0 

2043 

X79X 
1925 
1056 

X804 

'937 
2070 

x8x7 
19JO 
2083 

X830 
X963 
ao96 

,844 
1977 

axxo 

1857 
1990 

axa3 

I 
a 

14 

X.4 
2.8 

187 
188 

189 

9.190 

191 
192 

193 

2I|6 

1170 

4404 

2x50 
aa83 

2417 

»55i 

2685 
2820 

*955 

2163 
2297 

1430 
2564 

a699 
1833 
2968 

2x76 

2310 
2444 

2578 

27x2 
28j7 
2982 

2x90 
2323 

H57 

2203 

1337 
2470 

2ax6 
2350 
2484 

a6x8 
3oaa 

aa30 
a363 

»497 
a63X 

a766 
a9oi 
3036 

»»43 
137^ 
»5" 

a645 

»779 
a9X4 

3049 

aa56 

»390 
»5»4 

a658 

3 
4 

\ 

I 
9 

5.6 

7.0 

b 

ix.a 
ia.6 

0.06  2537 

259X 

2605 

2672 

2806 
2941 

2726 
a86o 
2995 

1739 
2874 

3009 

*793 
a9a8 

3063 

194 

IP 

3076 

32II 
3347 

3090 
3225 
3361 

3X0J 
3238 

3374 

3"7 
3388 

340X 

3144 
3279 

3415 

3157 

3*93 
34»8 

3X7X 
3306 

344* 

3184 
33ao 
3456 

3198 

3333 
3469 

197 
198 
199 

9.200 

348^ 
3619 

3755 

3496 

3633 
3769 

3906 

36A6 
3783 

3919 

3660 
3796 

3933 

3537 

3673 
38x0 

3687 
38H 

3564 

3701 

3837 
3974 

3578 
3714 
3851 

3988 

359» 
37a8 

3865 
400a 

3605 

374* 
3878 

40x5 

0.06  3892 

3947 

3960 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8   9 

pp. 

log 
log 

h  —  log  a  ^  A                         log  a  —  log  b  =»  B 

(a  +  bj  mr^log  a  +  B             log  fa^bJ^logb  +  A 
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ADDITIONS-  UND  SUBTRACTIONS- LOG ARITHMEN. 


B    0 


6 


8 


9500 

ao3 

204 
205 
206 

207 
209 

9^10 

211 
212 
213 

214 

216 

217 
218 
219 

9.220 

221 

222 
223 

224 
225 
226 

227 
228 
229 

9.230 

232 

233 

*34 
236 


239 

9540 

241 

24  z 

^43 

244 
245 
246 

247 
248 
249 

9.250 


ao6  3892  I  3906 


4029 
4166 

4304 

4441 

4579 
4718 

4856 

4995 
5134 


0.06  5274 


5413 
5553 
5694 

5834 

5975 
6116 

6257 

6399 
6541 


0.06  6683 


6826 
6968 
7111 

7*55 
7398 
754* 

7686 
7831 
7976 


0.06  8 1 21 


8266 
8412 

8557 

8704 
8850 
8997 

9144 
9291 

9439 


0.06  9587 


9735 
0.06  9883 

0.07  0032 

0181 
0331 
0480 

o6jo 
0780 

0931 


0.07  1082 


B  0 


4043 
4180 

43'7 

4455 

4593 
4732 

4870 
500Q 

5148 
5288 


5417 

5567 
5708 

5848 
5989 
6130 

6272 

64^3 
^55^ 

6697 


6840 

6983 
7126 

7269 

7413 
7557 

7701 
7845 
7990 


8135 


8281 
8426 
8572 

8718 
8865 
9012 

9159 
9306 

9454 


9602 


9Z52 
9898 

0047 

0196 
0346 

0495 

0645 
0796 
0946 


1097 


3919  '  3933  I  3947 


4056  !  4070  t  4084 
4194  I  4207  I  4221 

4331  4345  14359 


4469 
4607 

4745 

4884 
5023 
5162 


530a 


5441 
5581 

5722 

5862 
6003 
6144 

6286 
6427 
6569 


6712 


6854 
6997 
7140 

7283 
7427 

7571 

7715 
7860 

8cx55 


8150 


8295 
84A1 
8587 

8879 
9026 

9173 
9468 


9616 


9765 

99J3 
0062 

0211 

0361 
05x0 

0660 
08x1 
0961 


1X12 


4483 
4621 

4759 

4898 

5037 
5176 


5316 


5455 

5595 
5736 

5876 
6017 
6158 

6300 
64^2 
6584 


6726 


6868 
7011 

7154 

7298 

7442 

75«5 

7730 

7874 
8019 


8164 


8310 

860X 

8748 
8894 
9041 

9188 

9335 
9483 


9631 


9779 
9928 

0077 

0226 
0376 
0525 

067 
082 
0976 


1x27 


4497 
4635 
4773 

4912 
505  X 
5x90 


5330 


5469 
5609 

5750 

5890 
603  X 

6173 

6314 
6456 

6598 


6740 


6883 

7026 

7169 

73" 
7456 
7600 

7889 
8034 


8x79 


8324 
8470 
86x6 

8762 
8909 
9056 

9203 

9350 
9498 


9646 


9794 

9943 
0092 

0241 
0390 
0540 

0690 
0841 
0991 


1 142 


3960 '3974  3988 '4002 


4373 

4510 
4649 

4787 

4926 
5065 
5204 


5344 


5483 
5624 

5764 

5905 
6od5 

6187 

6328 
6470 
66x2 


6754 


6897 
7040 
7x83 

73*7 
7470 

76x4 

7759 

7903 
804$ 


8x93 


83W 
8484 
8631 

8777 
8923 

9070 

92x8 
9365 
9513 


9661 


9809 
9958 

0x07 

0256 
0405 

0555 

0705 
0856 
1006 


"57 


4098  4x11  i  4125 

4235  ;  4249  !  4262 


4386 

4524 
4662 
4801 

4940 

5079 
5218 


5358 


549 
563 

5778 

5919 
6060 

6201 

6342 
6484 
6626 


6769 


69x1 

7054 
7197 

7341 

7485 
7629 

7773 
7918 

8063 


8208 


8353 
8499 
8645 

!79i 
8928 

9085 

9232 
9380 
9528 


9676 


9824 
9973 

0X22 

0271 
0420 
0570 

0720 
0871 
I02X 


II72 


4400 

4538 
4676 

4815 

4954 

5093 
5232 


537* 


5652 
5792 

5933 

6074 

6215 

649^ 
6640 


6783 


6926 
7068 
7212 

7355 
7499 
7643 

7788 

793a 
8077 


8222 


8368 

8514 
8660 

8806 

8953 
9x00 

9247 

9395 
954» 


9690 


9^12 
9988 

0137 

0286 

0435 
0585 

0735 
0886 

1037 


1188 


4139 
4276 

4414 

455* 
4690 

4829 

4967 
5x07 
5246 


5386 


55*5 
5666 

5806 

6229 

6371 
6513 
6655 


6797 


69^0 

7083 
7226 

7370 

7513 
7658 

7802 

7947 
8092 


8*37 


8382 
8528 
8674 

8821 
8967 
91x4 

9262 
9409 

9557 


9705 


9854 
0002 

0151 

0301 
0450 
0600 

0750 
0901 
1052 


1203 


PP. 


4015 


4152 
4290 
4428 

4566 
4704 
4842 

4981 
5120 
5260 


5399 


5539 
5680 

5820 

5961 
0x02 
6243 

6385 
6527 
6669 


6811 


6954 
7097 

7240 

7384 
75*8 
7672 

7816 
7961 
8x06 


8251 


8397 

8543 
8689 

8835 
8982 

9x29 

9276 

94*4 
957* 


9720 


9869 

00x7 
0166 

03x6 

0465 
0615 

0765 
0916 

1067 


1218 


8 


9 


13 


1-3 

2.6 

3-9 
5* 

n 

9-1 

104 

XI.7 


14 

M 
2.8 

5.6 

.0 

4 
9.8 

11.2 

Z2.6 


l 


15 

1-5 

3-0 

6.0 

7-5 

9-0 

X0.5 

12.0 

13-5 


x6 
1.6 

4.8 
64 
8.0 
9.6 
X1.2 
12.8 

91 144 


PP. 


log  b  —  log  a  ^^  A 

log  (a  +  b)  '^  log  a  +  B 


log  a  —  log  b  '^  B 

log  (a  —  b)  ^  log  h  +  A 


> 
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ADDITIONS-  UND  SUBTBACTIONS - LOGARITHMEN.    | 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

9.250 

*5i 
252 

253 

»54 

*55 
256 

257 
258 
259 

9.260 

26X 
262 
263 

264 
265 
266 

267 
268 
269 

9.270 

272 
273 

»74 

»75 
276 

277 
278 
279 

9580 

28X 
282 
283 

284 
285 
286 

287 
288 
289 

9.290 

291 
292 

*93 
294 

*95 
296 

297 
298 
299 

9500 

0.07x082 

X097 

X248 
X400 

1551 

2008 

2x6x 
23x5 
2468 

2622 

2776 
2930 

3085 

3240 
3396 

3551 
3863 

4020 

4177 

4334 
4491 

4649 

4807 
4966 
5x24 

5283 

5443 
5602 

5762 

6244 

6405 
6566 
6728 

6890 

7053 
72x6 

7379 

754* 
7706 

7870 

8034 
8x99 
8363 

8529 

11^ 

XIX2 

X263 

I4I5 
1567 

X7X9 
X87X 

20ft4 

2x77 
2350 
2483 

1x27 

X278 
1450 
X582 

x886 
2039 

2x92 

*345 
2499 

XX42 

"57 

XX72 

X324 

1475 
X627 

X779 
X932 
2085 

2238 
239X 

*545 
2699 

285J 
3008 
3x63 

3318 

3473 
3629 

3785 

394* 
4098 

4*55 

4413 
4570 
47*8 

4886 

5045 
5204 

5363 

5682 

5842 

6003 
^x63 
6324 

6486 
6647 
6809 

6972 

7134 
7*97 

7460 

795* 

8x16 
828X 
8446 

86xx 

8777 
8943 

9x10 

xx88 
1339 

IA9X 

1643 

1795 

1947 
2x00 

2253 
2407 
2560 

2714 

2869 

302J 

3178 

3333 
3489 
3645 

380X 

3957 
4"4 

427X 

4428 
4586 

4744 

4902 
506X 
5220 

5379 
5538 
5698 

5858 

6019 
6x79 
634X 

6502 
6664 
6826 

6988 
7x50 

7313 

7477 
7640 

'» 

8133 

8463 
8628 

1^ 

X203 

1354 

X506 

X658 

x8xo 
1963 

2XX5 

2269 
2422 

2576 

2730 

2884 

3039 
3194 

3349 

3504 
3660 

3816 

3973 
4130 

4287 

4444 
4602 

4760 

49x8 

5077 
5236 

5395 
5554 
5714 

5874 

6035 
6x96 

6357 
65x8 
6680 
6842 

7004 
7167 
7330 

7493 

7656 
7820 

7985 

8x49 
83x4 

8479 

8645 
8810 

8976 

X2X8 

1369 

X52X 

X673 

1825 

1978 

2X3X 
2284 

*437 
259X 

*745 

X223 

1384 
X536 

x688 
X840 

1993 

2x46 
2299 

»453 

"94 
1445 
1597 

»749 
190X 

2054 

2207 
236X 
25x4 

1309 
X460 
16x2 

X764 
X9X7 
2069 

2223 
2376 
2530 

6 

i 

9 

15 

1-5 
3.0 

6.0 

7-5 
9.0 

X0.5 

12.0 

13.5 

0.072606 

2637 

2791 
2946 
3101 

3256 

34" 
3567 

37*3 
3879 

4036 

4193 
4350 

4665 

4823 
4982 
5x40 

5*99 

5778 
5938 

6260 

642  X 

6583 

6744 

6907 
7069 
7232 

7395 

7558 

7722 

7886 

8050 
8215 
8380 

8545 
87XX 

8877 

*653 

2668 

2684 

2761 
2915 
3070 

3225 
3380 
3536 

3848 
4004 

2807 
296  X 
3x16 

3*71 

34*7 
3582 

3738 

3895 
405  X 

4208 
4365 

468X 

4839 

4997 
5x56 

5315 

5475 
5634 

5794 

5955 

6xx5 
6276 

$437 

6923 

?3 

2822 
2977 
3x32 

3*87 
344* 
3598 

3754 
3910 

4067 

4**4 

4381 

4539 
4697 

4855 
50x3 

5x72 

5331 

5491 
5650 

2838 
2992 

3147 

3302 

3458 
3614 

3770 
3926 
4083 

4240 

4397 

4555 
4712 

4871 

1^1 

5347 
5506 

5666 

2900 

3054 
3209 

3364 
3520 

3676 

38J2 
3989 

4145 
4303 

0.07  4x6x 

1 

43x8 
4476 
4633 

4791 
4950 

5x08 

5267 

54*7 
5586 

4460 
46x8 

4776 

4934 
5093 
5*5* 

54" 

5570 
5730 

5890 

6051 
62x2 

6373 

6858 

7020 
7x83 
7346 

7509 

I 

2 

3 

4 

5 
6 

I 

9 

x6 
X.6 

3-* 

6.4 

8.0 

9.6 

IX.2 

X2.8 

14,4 

0.07  5746 

5810 

5971 
Sx3i 
6292 

6777 

6939 

7x02 
7264 

5826 
5987 

6308 

6470 
663X 
6793 

6955 
7xx8 

728X 

1 

5906 

6228 

6389 
6550 
67x2 

6874 

7037 

7199 

6 

\ 

9 

17 
1-7 
3-4 

6!8 

8.5 

10.2 

13.6 
15-3 

0.07  7362 

74" 

7575 
7738 
7902 

8067 
823X 
8396 

8562 
9060 

74*8 

759« 

7755 
7919 

8083 
8248 

8413 

8578 
8744 
89x0 

9076 

7444 

7607 
777X 

7935 

8x00 
8264 
8430 

876X 
89*7 
9093 

7526 
7689 

7853 

80x7 
8x82 

8347 

85x2 
8678 

8844 

7673 

7837 
800X 

8x66 

8496 

866x 
8827 

8993 

0.07  90x0 

9026  9043 

9x26 

9«43 

9x60 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP.  1 

log  b  —  log  a  wmm  A                          log  a  —  log  b  ^^  B 

log  (a  +  b)  *^  log  a  +  B              log  (a  —  bj  ^  log  b  -^  A 
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ADDITIONS-  UND  8UBTBACT10NS-L0GARITHMEN.    {| 

A  . 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

9.300 

301 
301 
303 

0.07  9010  9026  i  9043 

9060 

9226 

9393 
9560 

9076 

9093 

91x0 

9276 

9443 
9611 

9x26 

9*93 
9460 

9627 

9«43 
93x0 

9477 
9644 

9x60 

9176 

9343 
9510 

9193 
9360 

95*7 

9210 
9376 
9544 

9*43 
9410 

9577 

9260 

94*7 
9594 

9326 

304 
305 

306 

9678 
0.07  9845 
0.08  0014 

9694 
9862 
0030 

97x1 
9879 
0047 

9728 
9896 
0004 

9745 

99J3 
oo8x 

9762 
9920 
0098 

9778 

9946 
0x15 

9795 
9963 

0X3X 

98x2 
9980 
0148 

9829 

9997 
0165 

X 

2 

3 

4 

i 

I 

9 

x6 
X.6 

4.8 
64 
8.0 
9.6 
XI.2 

X2.8 

14-4 

IS 

309 

9.310 

3x1 
312 

313 

0x82 
0351 
0520 

0195 
0368 

0537 
0706 

02x6 
0384 

0554 
0723 

0893 
X063 
1233 

0233 
040X 
0571 

0740 

09x0 
X080 
X250 

0240 
04x8 
0587 

0266 

0435 
0604 

0283 

045* 
062X 

0791 

0961 
X13X 
X302 

0300 
0469 
06^8 

0808 

"^11 
0486 

0655 

0334 
0503 

0672 

0.08  0689 

0757 

0774 

0825 

0842 

0859 
1029 

"99 

0876 
1046 
1216 

0927 

0944 

X285 

0978 
XX48 

1319 

0995 
XX65 

X336 

X012 
1x82 

1353 

314 
316 

1370 

1541 
17x2 

1387 
1558 
X730 

1404 

1575 
»747 

X421 
X592 
1764 

1438 

x6io 
X78X 

1455 
1627 

1798 

1473 
X644 

X815 

\Vtr 

X832 

1507 
X678 
1850 

X524 
X867 

17 

I   T.7  I 

317 
31S 

319 

9.320 

321 
322 

3»3 

X884 
2056 
2228 

1901 
2073 
2246 

2418 

2591 

276c 

a938 

X9x8 
2090 
2203 

2436 

2609 
2782 
2956 

X936 
2x08 
2280 

*453 

2626 
2799 

*973 

1953 
2125 

2297 

X970 
2142 
23x5 

1987 
2159 

*33* 

2505 

2678 
285X 
3025 

2004 
2X77 

*349 
2522 

2869 
3043 

2022 

»539 

2713 
2886 
3060 

2039 

22XX 
2384 

*557 

2730 
2904 
3078 

2 

3 

4 

I 

9 

3-4 

8.5 
X0.2 

X1.9 

136 
«5.3 

0.08  2401 

2470 

2487 

»574 
2747 

2921 

2643 
28x7 
2991 

266X 
283A 
3008 

3*4 

3*5 
326 

3095 
3269 

3444 

3x12 
3287 
3461 

3x30 

3304 
3479 

3147 
33** 
3496 

3x65 

3339 
35H 

3x82 

3357 
3531 

3x99 

3374 
3549 

3217 

33?x 
3566 

3*34 
3409 
3584 

3*5* 
3426 

360X 

1 

3*7 
328 

329 

9.330 

331 
33a 
333 

3619 

3794 
3970 

3636 

3811 
3987 

4x63 

4340 
45x6 

4693 

3654 
3829 

4005 
4181 

4357 
4534 
47" 

3671 

3847 
4023 

3689 
3864 
4040 

4058 
4*34 

37*4 
3900 

4075 

4*5* 

44*8 
4605 
4782 

374* 
3917 
4093 

3759 

3935 
4111 

3777 

395* 
4x28 

4304 
4835 

I 
2 

3 

4 

1 

I 

9 

x8 
1.8 
3.6 

5.4 

7.2  , 

9.0  , 
X0.8  , 

X2.6  ! 

0.08  4x46 

4199 

4375 
455* 
47*9 

42x6 

4269 

4446 
4623 
4800 

4*87 

4463 
4640 
48x8 

4322 

4499 
4676 

4393 
4569 
4747 

4410 

4587 
4764 

334 
335 
336 

4853 
5031 

5209 

4871 
5048 
5226 

4889 
5066 

5*44 

4906 
5084 
5262 

49*4 
5x02 

5280 

494* 
5x20 

5*98 

4960 

5137 
53x6 

4977 
5155 
5333 

4995 
5173 
5351 

50x3 
5x91 
5369 

14.4  1 

X6.2  1 

I 

1 

337 

33« 
339 

9.340 

341 
34a 

343 

5566 
5745 

5405 
5584 
5763 

54*3 
5601 

5780 

5441 
56x0 

5798 
5978 

6x58 

5338 
65x8 

5458. 

5537 
58x6 

5996 

6x76 

5476 

5^55 
5834 

60x4 

6x94 

6374 
6554 

5494 

5673 
5852 

6032 

62x2 
6392 
6572 

551* 
569X 
5870 

6050 

6230 
64x0 
6590 

5530 

5888 

6068 

6248 
6428 
6609 

5548 

57*7 
5906 

6086 

6266 
6446 
6627 

i 

1 

0.08  5924 

594* 

6x22 
6302 
6482 

5960 

6x40 
6320 
6500 

X 

2 

3 

4 

1 

3.2 

9.5 

r  f  4 

6104 
6284 
6464 

344 
346 

6645 
6826 

7007 

6663 

6844 
7025 

6681 
6862 

7043 

6880 
7062 

7080 

6735 
69x6 

7098 

6753 

6935 
71x6 

6771 

6953 
7134 

6789 
697X 
7152 

6808 
6989 
717X 

V 

i 

9 

1 1.4 

X3-3 
15.2 

17.1 

347 
348 

349 

9.350 

7189 

7371 
7553 

7207 

7389 
757* 

7754 

7**5 
7407 
7590 

7773 

7243 

7262 
7626 

7280 
7462 

7645 

7*98 
7063 

73*6 

7864 

7334 
7517 
7699 

7882 

7353 

7535 
77x8 

0.08  7736 

7791 

7809 

7828 

7846 

790X 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

log 
log 

b  —  log  a  ^  A                        log  a  —  log  b  i^  B 

(a  +  b)  ^  log  a  +  B            log  (a  ^  b)  ^  log  b  +  A 
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A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

pp. 

9.350 
351 

35* 
353 

0.08  7736 

7754 

7937 
8121 

8305 

7773 

7956 
8139 
8323 

7791 

7809 

7828 

7846 

8029 
8213 
8397 

7864 

8048 
8231 
8415 

7882 

8066 
8250 

8434 

7901 

8084 
8268 
8452 

7919 
8103 
8286 

834* 

8360 

801 1 
8194 
8378 

354 
356 

8470 

8840 

8489 
8673 
8858 

8692 

8877 

8526 
8710 

8895 

8544 
8729 

8914 

8563 

8747 
8932 

8581 
8766 
8951 

8600 
8784 
8969 

8618 
8803 
8988 

8636 
8821 
9006 

X 

2 
3 

Z8 

1.8 
3.6 
5*4 

357 
358 
359 

9.360 

361 
361 

363 

9025 

92ZO 

9396 

9043 
9229 

9415 
9601 

9062 

9248 

9434 
9620 

9806 

9993 
0181 

9081 
9266 
9452 

9638 

9825 
0012 
0200 

9009 
9285 

9471 
9657 

9118 
9303 
9489 

9676 

9136 
9322 
9508 

9694 

9881 
0068 
0256 

9155 

9341 
9527 

9713 

9900 
0087 
0275 

9173 

9359 
9545 

973* 

9919 
0106 
0293 

9192 
9378 
9564 

9750 

0 
4 

1 

I 

9 

7.2 

X0.8 
12.6 
144 
16.2 

0.08  9583 

0^^ 

0.08  9956 
0.09  0143 

9788 

9975 
0162 

9844 
0031 

0218 

9863 
S050 
0237 

9937 
0125 

0312 

364 

0331 
0519 
0707 

0350 
0538 
0726 

0368 
0556 

0745 

0387 

0575 
0764 

0406 
0504 
0783 

0425 
0613 
0801 

0444 
0632 
0820 

0462 
0651 
0839 

0481 
0669 
0858 

0500 
0688 

0877 

19 

X  X.Q 

iU 

369 

9.370 

371 
37a 

373 

0896 
1085 
1274 

0915 
1 104 
1293 

1483 

'SZ3 

1864 

2054 

0934 
1123 
1312 

1502 

1692 
1883 
2073 

0953 
1 142 

1331 
1521 

0971 
X161 

1350 

1540 

0900 
1 180 
1369 

1559 

1749 
1940 

2131 

1 198 
1388 

1578 

1768 

1959 
2150 

1028 
1217 
1407 

1597 

1787 
1978 
2169 

1047 
1236 
1426 

1616 

1066 
1255 

1445 
1635 

2 

3 

4 

1 

I 

9 

3.6 

7.6 

9.5 

114 

133 
15.2 

X7.X 

0.09 1464 

1654 

1844 
2035 

1711 
1902 
2093 

1730 
1921 
2112 

1806 
1997 
2188 

1825 
2016 
2207 

374 
375 
376 

2226 

2418 
2610 

2246 

H37 
2629 

2265 
2648 

2284 

H75 
2667 

2303 

2322 
2514 
2706 

2341 

2533 
2725 

2360 
2552 
2744 

2380 
2571 
2764 

*399 
2501 

2783 

377 
378 

379 
9^80 

383 

2802 
3?ll 

2821 

3014 

3207 

3400 

3788 
3982 

2840 

3033 
3226 

3420 

3613 

3807 
4002 

2860 
3052 

3H5 

3439 

3633 

3827 
4021 

2879 
3072 
3265 

3458 

355J 
3846 

4041 

2898 
3091 
3284 

3478 

3671 
3866 
4060 

2918 
3110 
3303 

3497 

3885 
4080 

2937 
3130 
3323 

3516 

3710 
3904 
4099 

2956 

3149 
334* 

3536 

3730 
39*4 
4"9 

2975" 
3168 
3361 

3555 

3749 
3943 
4138 

X 

2 

3 

4 

I 

20 
'  2.0 

t% 

8.0 

10.0 

X2.0 
14.0 

0.09  3381 

3574 
3768 

3963 

384 

385 
386 

4158 

4353 
4548 

4177 

4568 

4197 
4332 

4587 

4216 

.44" 
4607 

4236 

1^ 

4*55 
4450 

4646 

4*75 
4470 

4666 

4294 
4489 

4685 

4314 
4509 
4705 

4333 
45*9 
47*4 

0 
9 

iw.u 
18.0 

387 
388 

389 

9.390 

391 
392 

393 

4744 
4940 

5137 

4764 
4960 
5156 

5353 

555i 

5748 

5946 

4783 

497? 
5176 

5373 

55ZS 
5768 

5966 

4803 

499? 
5196 

5393 

5522 

57?! 
5986 

4822 
5019 
5215 

5412 

4842 
5038 
5*35 

543» 

4862 

^5058 

5»55 

545» 

5649 

5847 
6045 

4881 
5078 

5»74 

547* 

5669 

5867 
6065 

4901 

5097 
5*94 

549» 

5559 
5887 
6085 

4920 

5"7 
5314 

2X 

0^5334 

55" 

5709 

5907 
6105 

X. 
2 

3 

4 

5 
6 

4.2 

S-3 

8.4 

10.5 

12.6 

5531 
5728 

5926 

5610 
5808 
6006 

5630 
5827 
6026 

394 
395 
396 

6125 
6324 
6523 

6145 

6343 
6543 

6165 
6363 

6563 

6184 

6583 

6204 
6403 
6602 

6224 
6423 
6622 

6244 

6443 
6642 

6264 

6463 
6662 

6284 

6483 
6682 

6304 
6503 
6702 

\ 
9 

Its 

X8.9 

397 
398 
399 

9.400 

6722 
6922 
7122 

6742 
6942 
7142 

7343 

6762 
6962 
7162 

7363 

6782 
6982 
7182 

7383 

6802 

7002 
7202 

7403 

6822 

7022 
7292 

6842 

7042 

7*43 

6862 
7062 
7263 

6882 
7082 
7283 

6902 
7102 
7303 

0.097323 

7423 1^7443 

7463  7484 

7504 1      1 

A 

B  0 

1 
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3 

4 

5 

6   7 

8 

9 

pp.  1 

log 
log 

b  —  log  a  '^  A                          log  a  —  log  b  ^^^  B 

(a  ^  b)  mm  log  a  -{-  B               log  fa  —  b)  '^  log  b  +  A 
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A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

9.400 

401 
402 
403 

404 
405 
406 

407 
408 
409 

9.410 

4" 
412 

4'3 

414 

416 

4'7 

4x8 

4x9 

9.420 

421 
422 

4*3 
424 

420 

428 
429 

9.430 

43' 
43a 
433 

434 

436 

437 
438 

439 

9.440 

441 

442 

443 

444 

445 
446 

447 
448 

449 
9.450 

C.09  7323 

7343 

7544 
7745 
7947 

8149 
8351 

8554 

8961 
9165 

9369 

9574 

9779 
9985 

0190 

0397 
0603 

0810 
1018 

X225 

'433 

1642 
185 1 
2060 

2270 
2400 
2690 

2901 
31x2 

33»3 

3535 

3748 
3960 

4'73 

4387 
4|oi 

4815 

5030 

5*45 
5460 

5676 

5892 
6x09 
6326 

6543 
6761 

6979 

7'97 
7416 

7636 
7855 

7363 
7564 

7765 
7967 

8169 
8372 

8575 

1$ 

9185 
9390 

9595 
9800 

6005 

021 1 
0417 
0624 

0831 
1038 
1246 

1454 

1663 
1872 

208Z 

229X 
2501 
271 1 

2922 

3133 

3345 

3557 

3769 
3982 
4'95 

4408 
4622 
4836 

505  X 
5266 
5482 

5697 

59'4 
6x30 

6347 

6782 
7001 

72x9 
7438 
7657 

7877 

7383 

7786 
7987 

8x89 

8392 
8595 

8798 

9002 
9206 

9410 
9615 

9820 
0026 

0232 

0438 
0645 

0852 
1059 

1267 

'475 
1684 

1893 
2102 

23x2 
2522 
2732 

*943 

3'54 
3366 

3578 

3790 
4003 
4216 

4430 

& 
PI 

5503 

57'9 

5935 
6x52 

6369 

6586 
6804 
7022 

7241 
7460 
7679 

7899 

7403 

74*3 

7443 

7644 
7846 

8046 

8250 

8656 

8859 
9063 

9*67 
947* 

7463 

7665 
7866 
8068 

8270 

8473 
8676 

8880 
9083 
9288 

949* 

7484 

7685 
7886 
8088 

8291 

8493 
8697 

8900 
910A 
9308 

95'3 

7504 

20 
I  2.0 

75»4 

77*5 
7927 

8x29 
8331 

8534 

8737 
8941 

9'45 

p 

8008 

8210 
8412 
86x5 

8819 
9022 
9226 

7624 
7826 
8028 

8230 

8433 
8636 

8839 
9043 

9247 

7705 
7907 
8109 

83x1 
8514 
8717 

8920 
9x24 

93*9 

0.09  9349 

943' 

945' 

95*3 

2 

3 

4 

I 

9 

8.0 
Z0.0 
12.0 
14.0 
x6.o 
z8.o 

9554 

9759 
0.09  9964 

0. 10  0170 
0376 
0583 

0790 
0997 

1205 

9636 
984X 
0046 

0252 

0665 

0872 
1080 
1288 

1496 

9656 
986X 
6067 

0273 
0479 
0686 

0893 

XIOI 

1308 
1517 

9882 
0088 

0*94 

0500 

0707 

0914 
1121 

'3*9 
'538 

1746 

'955 
2x65 

*375 
2585 

2795 

3006 
3218 

34*9 

3641 

3854 
4067 

4280 

4494 
4708 

49** 

5'37 

535? 
5568 

5784 

6000 
6217 
6434 

6652 
6870 
7088 

7307 
75*6 
7745 

7965 

9697 
9902 
5io8 

0314 
0521 
0727 

0935 
1 142 

1350 

1558' 

1767 

2x86 

*396 
2606 
2816 

3027 

3*39 
345' 

3663 

3*ZJ 
4088 

4301 

45'5 
47*9 
4944 

5'S9 

5374 
5589 

5805 

6022 
6239 
6456 

6673 
6891 
7110 

73*9 
7548 

7767 
7987 

9718 

99*3 
5129 

0335 
0541 

0748 

0955 
X163 

'37' 

'579 
1788 

'997 

2207 

2417 
2627 
283^ 

3049 
3260 

347* 
3684 

3897 
4109 

43*3 

4537 
4751 
4965 

5x80 

5395 
5611 

58*7 

6044 
6260 

6478 

6695 
69x3 

7'3* 

7350 
7570 

7789 

8009 

9738 

9944 
0x49 

0355 
0562 

0769 

0976 
1 184 

'39* 
x6oo 

1809 
2018 
2228 

H38 
2648 

2859 

3070 
328X 

3493 

0.10 14x3 

1 

1621 
X830 
2039 

2249 

1459 
2669 

2880 
3091 
3302 

1704 
1913 
2123 

»333 
2543 
*753 

2964 

3'75 
3387 

3599 

3811 
4024 

4*37 

4665 
4879 

5094 
5309 
55*5 

574' 

5957 
6174 

639' 

6608 
6826 

7044 

7263 
7482 
770X 

1725 

'934 
1144 

*354 
2564 

*774 

2985 
3x96 
3408 

3620 

3833 
4046 

4*59 

447* 
4686 
4901 

5x16 

533' 
5546 

5762 

5979 
6195 
6412 

6630 
6848 
7066 

7*85 
7504 
77*3 

I 
2 

3 

4 

5 
6 

I 

9 

2Z 
2.Z 

8.4 

Z2.6 

z6.8 
Z8.9 

0.10  3514 

3705 

1 

3726 

3939 
4152 

4366 

4579 
4794 

5008 
5223 
5438 

3918 
4131 

4344 

4558 

477* 
4987 

5*02 

54'7 
5633 

5849 

z 
2 

3 

4 

1 

I 
9 

22 
2.2 

n 

8.8 
zz.o 
Z3.2 

17.6 

X9.8 

0.105654 

5870 
6087 
6304 

6521 

6739 
6957 

7'75 
7394 
7614 

6065 
6282 
6499 

67x7 

6935 
7'54 

737* 

759* 
7811 

0.107833 

7921 

7943 

803  X 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

pp. 

log  b  ^  log  a  ^^  A                          log  a  —  log  h  ^^  B 

log  fa  -\'  b)  ^  log  a  +  B              log  fa—hJmz^logb  +  A 
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1    ADDITIONS-  Vm)  SUBTRACTIONS -LOGARITHMEN. 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9   PP.  1 

9.450 

451 
452 

453 

0.107833 

7855  1  7877 

7899 

8119 
8340 
8561 

792X 

8x4x 
8362 

8583 

7943 

8x63 

8384 
8605 

7965  7987 

8009 

8230 
8450 
8672 

803X 
8252 

8694 

8053 

8274 
8495 

8075 
8296 

8517 

8318 
8539 

8x86 
8406 
8627 

8208 
8428 

8649 

454 

i   455 

456 

8716 

8938 
9160 

8960 
9182 

8760 
8982 
9204 

8782 
9004 
9226 

8805 
9026 
9249 

8827 
9049 
9271 

8849 
907X 

9*93 

887X 
9093 

9315 

8893 
9"5 
9338 

89x5 

9137 
9360 

458 
459 

9.460 

i   461 

1   462 

463 

9382 
0.109828 

9404 
9627 
9850 

0074 

0298 
0523 
0748 

9427 
9650 

9873 
0097 

0321 

0545 
0770 

9449 
9672 

9895 
0x19 

0343 
0568 

0793 

9471 
9694 

9918 

0X4X 

0366 
0J90 
08x5 

9493 
97x6 

9940 

0x64 

0388 
0613 
0838 

95x6 

9739 
9962 

0186 

04x0 
0635 
0860 

9538 
9761 

9985 
0209 

0883 

9560 

9783 
0007 

023X 

0455 
0680 

0905 

9583 

9806 

0029 

22 

0.Z10052 

0*53 

I 
2 

3 
4 
5 

2.2 

tx 

8.8 
zx.o 

0276 
0500 
0725 

0478 
0703 

0928 

464 
465 
466 

0950 
1 176 
1402 

0973 
1 199 
1425 

0995 
1221 

1447 

X018 
X244 
X470 

X04X 
X266 

1493 

X063 
X289 

1515 

X086 
1538 

X108 

1334 
X56X 

XX31 

1357 
X583 

"53 
x6o6 

6 

7 
8 

Q 

X3.2 

X7.6 

XO.g 

469 

,  9.470 

47 ' 
472 

473 

1629 
1855 
2083 

1651 
1878 
21C5 

1333 

2561 
2790 
3019 

1674 
1 901 
2128 

2356 

2584 
2813 
3042 

X697 
X924 
2x51 

2379 

2607 
283s 
3065 

17x9 
X946 

2x74 

2402 

X742 
X969 
2x96 

2424 

X765 
X992 
2219 

*447 

2675 
2904 
3x33 

1787 
2014 

2242 

2470 

2698 
2927 
3156 

x8xo 
2037 
2265 

*493 

272X 
2950 
3179 

1833 
2060 

2288 
25x6 

7  ~7" 

0.Z1 2310 

25}8 
2767 
2996 

2630 
2858 
3087 

2653 
2881 
3x10 

2744 
2973 
3202 

X 

*3 
*-3 

6.9 

9.2 

XX.5 

474 
476 

3225 

3455 
3685 

3248 

3478 
3708 

3271 
3501 

3731 

3294 

35»4 
3754 

33»7 
3547 

3777 

3340 

3570 
3800 

3363 

3593 
3823 

3616 
3846 

3409 
3639 
3869 

343* 
3662 

3892 

2 

3 

4 
5 

477 
478 

479 

9.480 

481 
482 

483 

39«5 
4146 

4378 

3938 
4169 
4401 

4633 

4865 

5097 
5330 

396a 

4193 
4424 

4656 

4888 
5121 

5354 

398J 
4216 

4447 

4679 

49" 
5144 

5377 

4008 

4»39 

4470 

4702 

4935 
5x67 

5400 

4031 
4262 

4493 

47*5 

4958 
5X9X 

54*4 

4054 

4*85 
4517 

4749 

4981 
5214 

5447 

4t>77 
4308 
4540 

477* 

5004 

5*37 
5470 

4x00 

4331 
4563 

4795 

5028 
5260 

5494 

41*3 
4354 
4586 

48x8 

505X 

5*84 
5517 

6 

7 
8 

X3.8 
16.X 
X8.4 

0.1 1  4609 

920.7 

4842 

5074 
5307 

1   484 
485 
486 

5540 

5774 
6008 

5564 
5798 
6032 

5587 
5821 
6055 

56x1 

5844 
6079 

5868 
6x02 

5657 

Pi 
6x26 

5681 

5915 
6x49 

5704 
5938 
6x73 

57*7 
6196 

575' 
5985 
6220 

*4 
X  2.4 

S2 

489 

9.490 

491 

49a 
493 

6243 
6478 
6714 

6267 
6502 

6737 
6973 

7200 

7446 
7683 

6290 

0761 

6997 

7233 
7470 
7707 

6314 
6549 
6784 

7020 

7257 

7494 
7731 

6337 

6^71 
6808 

6361 
6596 
683X 

6384 
66x9 

6855 
709X 

73*8 

7565 
7802 

6408 

6643 
6879 

7"5 

7351 
7588 

7826 

6666 
6902 

7x38 

7375 
7612 

7850 

6455 
6690 

6926 
7162 

7636 
7873 

2 

3 

4 

i 

7 
8 

9 

4.8 
9.6 

X2.0 
14.4 
16.8 
19.2 
21.6 

0.1  z  6949 

7044 

7068 

7186 
7422 
7660 

7280 

7517 
7755 

7304 
7541 
7778 

494 

495 
496 

7897 
8135 

8373 

7921 
8159 

8397 

1% 

8421 

7968 
8206 

8445 

7992 
8230 
8469 

80x6 

8*54 
8493 

8040 
8278 
85x7 

8064 
8302 
8540 

8087 
8326 

8564 

81XX 

8350 
8588 

497 
498 

499 

9.500 

8612 
8851 
9091 

8636 

8875 
91x5 

9355 

8660 
8899 

9139 
9379 

8684 
8923 
9x63 

9403 

8708 
8947 
9x87 

94*7 

8732 
897X 
92x1 

8756 
8995 

9*35 

8780 
90x9 

9*59 
9499 

8804 
9043 

9*83 
95*3 

8827 
9067 

9307 
9547 

0.11 9331 

9451  9475 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

log 
log 

b  —  log  a  ^^  A                         log  a  —  log  b  ^^  B 

Ca  +  bj  ^  log  a  +  B             log  (a  —  b)  ^^  log  b  -]-  A 
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ADDITIONS-  UND  SUBTBACTIOVS- 


B    0 


1 


6 


8       9       PP. 


9.500 

501 
501 

503 
504 

506 

508 
509 

9^10 

5" 
5" 
513 

514 
516 

sn 
51S 

5»9 

9.520 

521 
512 

5»3 

5*4 

526 

528 

5*9 

9.530 

53» 
53a 
533 

534 
53^ 

53^ 
539 

9.540 

541 
542 

543 

544 

545 
546 

548 
549 

9.550 


957* 
0.1 1 9812 

ai2  0054 

0295 
0528 
0780 

1023 
1267 
1510 


an  9331 


0.12 1755 


»999 
2244 

2490 

2736 
2982 
3229 

3476 
3724 

397* 


0.12  4221 


4470 

4719 
49^ 

5219 

5470 
5721 

5973 
6225 

6477 


0.12  6730 


6983 

7*37 
7491 

7746 
800X 
8256 

8512 
8769 
9025 


0.Z2  9283 


9540 
0.12  9799 
0.13  0057 

0316 
0576 
0835 

1096 

X357 
1618 


0.13 1879 


9355  1 9379 


9596 

0070 

0320 
0562 
0804 

X047 
129X 

1535 


1779 


2024 
2269 
2515 

2761 
3007 

3*54 

3501 

3749 
3997 


4246 


4495 
4744 
4994 

5*44 
5495 
5746 

5998 
6250 

6502 


6755 


7009 
7262 

75*7 


I 


771 

020 

8282 

8538 

8794 
9051 


9308 


9j66 
9824 
cx>83 

0342 
0602 
0861 

XX22 
1383 
X644 


9620 
9861 
0102 

0344 
0586 

0829 

1072 

"315 
1559 


1804 


2048 
2294 

*539 

2785 
3032 

3*79 

3526 

3774 
4022 


4271 


4520 
4769 
5019 

5269 

55*0 
5771 

6023 
627J 
6528 


6781 


754* 

7797 
8052 

8308 
8564 

88»o 
9077 


9334 


959* 
9850 

0109 

0368 
0628 
0888 

XZ48 
1409 

1670 


1906  1932 


9403 


9644 

Ws 

0126 


94*7 


9668 

9909 
0150 


0368 ;  039* 
0610  0635 


0853 
XO96 

1584 


1828 


*973 
2318 

2564 

2810 
3056 

3303 

355« 
3799 
4047 


4*95 


4545 
4794 
5044 

5*94 
5545 
5797 

6048 
6300 

6553 


6806 


7059 

731 

756 

7822 
8078 

8333 

8<89 
8846 
9103 


9360 


9618 
9876 
0135 

OJ94 
0654 
0914 

1 174 


1958 


0877 

1120 
1364 
1608 


1853 


2097 

2825 
3081 
3328 

3576 
3823 
4072 


4320 


4570 
4819 

5069 

5320 

5570 
5822 

607J 
6326 

6578 


6831 


7085 

7339 
7593 

7848 
8103 

8359 

8615 
8871 
9128 


9386 


9644 
9902 
0161 

0A20 
0679 
0940 

1200 
1461 

1722 


1984 


9451 


9692 

9933 

0175 

OA16 

0*59 

0902 

»'45 
1388 

1632 


1877 


2122 
2367 
2613 

2859 
3106 

3353 

3600 
3848 

4097 


4345 


4594 
4844 

5094 

5345 
5596 
5847 

6099 
6351 
6604 


6857 


7110 

73^ 
7619 

7873 
8129 

8384 

8640 
8897 

9^54 


9412 


9669 
9928 
0187 

0446 

0705 
0966 

1226 
1487 
1749 


2010 


9475  !  9499 1  95*3 !  9547 


9716 

9957 
0199 

04^1 
0682 
0926 

1x69 
1413 
i6$7 


0223 

0465 
0707 
0950 

"93 

1437 
i68x 


Z90X 


4370 


46x9 
4869 

5"9 

5370 
5$*i 
5872 

6x24 
6376 
6629 


6882 


7x36 

7390 
7644 

7899 

8154 
8410 

8666 

89*3 
9180 


9437 


9695 
9954 
02x2 

047*' 

0731 
0992 

1252 
15x3 

X775 


2037 


9764 :  9788 


1926 


2171 

2002 

2908 

3155 
3402 

3898 
4x46 


4395 


4M 
4894 
5144 

5395 
5646 

5897 

6x49 
640X 
6654 


6907 


7x6x 

7415 
7669 

79*4 
8180 

8436 
8692 

8948 
9206 


9463 


97*1 
9980 

0238 

0498 

0757 
xox8 

X278 

X539 
180X 


0005 
C247 

0489 

073* 
0975 

X2X8 

X462 

X706 


X950 


2x95 

2687 

*933 
3x80 

34*7 

3675 

39*3 
4x71 


4420 


4669 

4919 
5x69 

54*0 
567X 

59** 

6174 
6A17 
6679 


6933 


7x86 

7440 
7695 

7950 
8205 
8461 

87x7 
8974 
9231 


9489 


2063 


9747 
5005 

0264 

0524 
0783 
X044 

1304 
xc66 

1827 


0030 
027X 

0513 

0756 

0999 

X242 
i486 
1730 


1975 


2220 
2465 
27XX 

2958 
3205 

345* 

3699 

3947 
4196 


4445 


4694 
4944 
5»94 

5696 
5948 

6200 
6452 
6705 


6958 


7212 
7466 
7720 

7975 
8231 

8487 

8743 
9oc» 

9*57 


9515 


2089 


9773 
5031 

0290 

0J50 
0809 
1070 

1330 
X592 
1853 


21x5 


*4 

*-4 
4.8 

7-* 
9.6 

IZjO 

X4^ 
x6i 
X9.2 

2X.6 


*5 

*.5 

5.0 

7-5 
xoo 

X2.5 

17.5 

2ao 

22.5 


X 
2, 

3 

4 

I 

I 


26 
2.6 

7.8 
10.4 
13.0 
1J.6 

z8.2 
20.8 

23.4 


2 


*7 
*.7 

1.1 

X0.8 

x6.2 
x8.9 

2X.6 

*4-3 


B    0 


1 


8 


9 


PP. 


log  h  —  log  a  '^  A 

log  fa  +  b)  mm  log  a  +  B 


log  a  —  log  b  ^m  B 

log  {a  -^  bj  '^  log  b  +  A 
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ADDITIONS-  UJSTD  SUBTRACTIONS-LOGABITHMEN. 


B    0 


8 


9 


PP. 


9.550 

551 
55a 

553 

554 
555 
556 

558 
•     559 

9.660 

562 

563 

564 

565 
566 

567 
568 

569 

9.570 

571 

572 

573 

574 

575 
576 

577 
578 

579 

9.680 

581 
582 

583 
584 

5!l 
586 

5«Z 
588 

589 

9.690 

591 
59a 
593 

594 

596 

597 
598 

599 

9.600 


ai3 1879 


2142 
2404 
2667 

2931 

3195 
3459 

37*4 
3989 

4*55 


0.134521 


4787 
5054 
53" 

5 

6127 

6396 
6666 
6936 


0.13  7207 


7478 
7750 

8022 

8294 
8567 
8841 

9114 
9389 
9663 


0.139939 


0.140274 

0491 
0767 

1044 

IJ22 
IDOO 

1878 
2157 
2437 


ax427i6 


2997 
3277 

3559 

3840 
4123 

4405 

4688 
4972 
5256 


0.145540 


1906 


2168 

2430 
2693 

2957 
3221 

3485 

3750 
4015 

4281 


4547 


4814 
5081 

5349 

5!J7 
5885 

6154 

6423 
6693 
6963 


1932 


2194 

4457 
2720 

2983 

3*47 
35" 

3777 
4042 

4308 


4574 


4841 
5108 

5375 

5643 
5912 

6181 

6450 
6720 
6990 


1958 


2220 
2483 
2746 

30x0 

3*74 
3538 

3803 
4069 
4334 


4601 


7»34 


7505 

7777 
8049 

8321 

8594 
8868 

9142 
9416 
9691 


9966 


0242 
0518 

0795 

1072 

1350 
1628 

1906 
2185 
2464 


^744 


30*5 
3306 

3587 

3869 

4x5' 
4434 

4717 
5000 
5284 


5569 


WVanw^V* 


7261 


7J32 
7804 
8076 

8349 
8622 

8895 

9169 

9444 
9718 


9994 


0270 
0546 
0823 

ZIOO 

1377 
1655 

1934 

22x3 

2492 


2772 


3053 

3334 
3615 

3897 
4179 
4462 

4745 
5029 

53*3 


5597 


4867 

5135 
5402 

5670 

6477 

6747 
70x7 


7288 


7560 
783X 
8x03 

8376 
8649 
8923 

9x97 

9471 
9746 


502Z 


0297 
0573 

0850 
1x27 

1405 

1683 

X962 
224X 
2520 


2800 


3081 

3362 

3643 

39*5 
4207 

4490 

4773 
5057 
5341 


5626 


1984 


2247 
2509 
2772 

3036 
3300 

3565 

3830 

4095 
4361 


4627 


4894 
5x6x 

54*9 

5697 
5966 
6235 

6504 
6774 

7045 


20x0 


2273 
2536 
2799 

3063 
33*7 
3591 

3856 
4122 
4388 


4654 


73»5 


7587 
7858 
8x3x 

8403 
8676 
8950 

9224 

9499 
9773 


0049 


0325 
0601 
0878 

X155 

1433 
1711 

X990 
2269 
2548 


2828 


3109 

3390 
3671 

3953 
4*36 

4518 

4802 
5085 
5370 


5654 


492X 
5188 

5456 

57*4 

5993 
6262 

6531 
6801 

7072 


7342 


76x4 
7886 
8x58 

843X 
8704 

8977 

925  X 
9526 
980  X 


0076 


0354 

0629 
0906 

XX83 

I46X 

1739 

20x8 
2297 

2576 


2856 


3137 

3418 

3699 

3981 
4264 

4547 

4830 

5"4 
5398 


5683 


2037  2063  I  2089 


2299 
2^62 
2825 

3089 

3618 

388? 
4148 
4414 


4681 


4947 

5*i5 
5483 

5751 
6019 

6289 

6C58 
6828 
7099 


2325 
2588 
2852 

3"5 
3380 

3644 

3909 

4175 
4441 


4707 


7370 


I 


764X 

913 
185 

8458 

8731 
9005 

9279 

9553 
9829 


0x04 


0380 
0656 

0933 

121X 
1488 
1767 

2046 
2325 
2604 


2884 


3165 
3446 
3728 

40x0 
4292 

4575 

4858 
5x42 

54*7 


57" 


4974 
5242 

5509 

5778 
6046 
6316 

6J85 

6855 
7x26 


7397 


7668 
7940 
82x2 

8485 
8758 
9032 

9306 
9s8x 
9856 


0x32 


0408 
0684 
0961 

X238 
X5x6 

1795 

2073 

*353 
2632 


29x3 


3193 

3474 
3756 

4038 

4.3*0 
4603 

4887 
5x71 

5455 


5740 


2352 
2615 
2878 

314* 
3406 

367X 

3936 

420X 

4467 


4734 


500X 
5268 

5536 

5804 
6073 
6342 

66x2 
6882 

7153 


74»4 


7695 
7967 
8240 

8512 
8786 
9060 

9334 
9608 

9884 


5x59 


0435 
07x2 

0989 

X266 

1544 
X822 

2X0X 
238X 
2660 


2941 


3221 
3502 

3784 

4066 

«49 
4632 

49»5 

5199 
5484 


5768 


2XX5 


2378 

2641 

2904 

3168 

343a 
3697 

3962 
4228 

4494 


476X 


5028 

5*95 
5563 

5831 
6x00 

6369 

6639 
6909 
7x80 


7451 


7722 

7994 
8267 

8J40 
88x3 
9087 

936X 
9636 

99" 


5187 


0463 

0739 
xox6 

1294 
X572 
X850 

2129 
2405 
268S 


2969 


3249 

5531 
38x2 

4094 

4377 
4660 

4944 
5228 

55x2 


5797 


26 
2.6 

5-a 

7.8 

10.4 

13-0 
X5.6 

X8.2 
20.8 

134 


I 

2 

3 
4 

5 

6 

I 


27 
2.7 

5.4 
8.x 

10.8 

«^3-5 
16.2 

18.9 

2X.6 

24.3 


28 

2.8 

5.6 

8^ 

H,2 

14.0 
16.8 
X9.6 
22.4 
25.2 


X 

2 

3 

4 

5 
6 

7 
8 


:l 


29 

2 

5 

8.7 
11.6 
14.5 
17.4 
00.3 
23.2 
26.1 


B  0 


6 


8 


9 


log 
log 


PP. 


b  —  log 
Ca  +  bJ 


a^  A 
aw  log  a 


log  a  —  log  b  - 
+  ^    log  (a  —  b)  '^ 


-  B 

log  b  +  A 
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ADDITIONS-  nND  SHBTEACTIONS - LOGABITHMEN.         | 

A 

B     0    1    I 

' 

3|4 

5    1    8    1    7    1    8    1    9 

PP. 

9.600 

601 

1        603 

0.14  5540 1 5569 

SS97 

3(16  I  3634 

5683   J711    S740    S76*!S797 

1397 

S>S4 
i.39 
64.5 

;8Si 

gi68 
64,+ 

E.97    U3 

Ms  1  'ill 

6540 

mi 

ti4 

il; 

6034 

6og> 

604 

66.3 
6970 
7*57 

B 

6741 
70.8 
73"5 

6769 

70s' 

7144 

7083 

737> 

68x7 
7114 
7401 

6133 

7141 
7430 

6884 
7171 

74S9 

69,3 

6941 

7"9 
7516 

I 

1.8 

it 
.9.6 

iS.t 

9.610 
611 

!     611 

6.! 

'8« 

11* 

7603 
1% 

761. 

7M0 

7685 

7718 

I3'S 

8354 

Si 

4 

i 
9 

,.,41411 

1440 

8469 

8498 

«S.7 

3556 

Is"! 

I614 

8643 

8671 

I,»l 

1730 
9010 
9311 

8759 
9049 
9340 

8788 
9169 

II,, 

8846 

9' 37 
9417 

7,i 
9457 

1,04 

8933 
9114 

95 '5 

896. 

9»S3 
9544 

514 

=.,4?IJ1 

3.150157 

,10. 

963' 

9913 

MIS 

9661 

995» 
0144 

0174 

9719 

OOII 

C303 

9748 
0331 

9777 
i5o69 
0361 

9S06 
3098 
0391 

9836 

6118 
C410 

„JI 

6.9 

9.6ao 

611 

6» 

6.3 

0449 
0741 
1036 

0479 

r, 

1095 

"S3 

li 

si! 

0948 
1141 

0684 
0977 
IJ7I 

1300 

3 
4 

1 

5 

9 

,!^ 

14-5 

10.3 

3.1  J  1330 

'359 

1389 

■4.« 

'448 

'477 

.506 

1536 

1365 

'595 

1614 
1919 
MI5 

1654 
1949 
»J44 

1 68  J 
1978 
M74 

»3oi 

.741 
1037 
»333 

1771 
1067 
1363 

iSoi 

2096 

1391 

1411 

i860 
..56 
145' 

.890 
1481 

si 

3104 

»S40 
1837 
3134 

'X 
3-63 

V1^ 

SI 

3113 

i6S9 
»9SS 
1»5» 

1688 

.,,1 
3013 

33" 

»74« 
3044 
334» 

1777 
3074 
3371 

1 

6.9 

9.630 

3401 
3699 
3997 

343" 

3719 
4017 

3461 
3759 
4057 

4087 

IS 

4117 

4147 

4.76 

3I10 
390I 
4106 

3639 
3938 
4*36 

3669 

IS 

i 

i 

D.  15  4196 

4316 

4356 

4,86 

4416 

4446 

4475 

450s 

4SJ5 

4SSS 

S19S 

4615 
49*5 
5"5 

465s 
495S 
5»5S 

468s 
4985 

Si8S 

47'S 
S015 
S3>S 

4745 
5045 
5346 

4775 
5<75 
5376 

4I03 

4S35 

4863 

634 

5496 

E?5 

J17 
6.19 

i 

ii 

g 

5646 

s 

n 
6310 

mi 
634' 

i 

9 

9.640 

Hi 

70©7 

6431 

6734 
7037 

6461 

6764 
7067 

!i 

7,1^ 

7i?9 

;l 

M,3 
»,■! 

71,9 

7150 

il! 

8.1 

0.137310 

7341 

7)7' 

7401 

7431 

746a 

7493 

7313 

7554 

7384 

3 
4 

9-3 
i»4 

76,5 

i 

83.6 

1346 

8377 

7797 
84^ 

,1.8 

8465 

9 

8499 

644 

Si 

9141 

it 

9'73 

9004 

8611 
8918 
9134 

s 

8683 

3 

B7.3 
9317 

"744 
9030 
9337 

^88 

8S0J 

9H1 
9419 

I 
9 

»7-9 

Si 

649 

9.66U 

9449 

9480 

9788 
0096 

0117 

B 

s 

9403 
991, 

01,9 

9634 

994» 

OljO 

9M3 

O3II 

0343 

ai6o374 

0404 

°435 

0466 

0497 

03,1 

0559 

°sv> 

o6>i 

06s. 

A 

B     0 

' 

' 

s 

4 

5 

6 

' 

8 

9 

PP. 

log 

£  —  Zop  a  —  ^                       hga  —  hab  —  B                      11 
(-«  +  y  _  to,  0  +  B          to,  f»  _  J;  -  to,  s  +  a         1 

483 


ADDITIONS-  UND  SUBTRACTIONS -LOGARITHMEN. 


B    0 


I 


6 


8 


9    I    PP. 


9.650 

652 
653 

654 

656 

657 
658 
659 

9.660 
661 

66z 
663 

664 
665 
666 


669 

9.670 

671 
671 

673 

674 

675 
676 

677 
678 
679 

9.680 

681 
68a 

683 

684 
685 
686 

68 
68 
689 

9.690 

691 
692 
693 

694 

696 

697 
698 
699 

9.700 


o»z6  0374 


0683 
0992 
1302 

z6z3 
1924 

2235 

»547 
2859 

3172 


0.16  3486 


3800 

41 14 
4429 

4745 
5061 

5377 

5694 
60x1 
6329 


0.16  6648 


6967 
7286 
7606 

7926 
8247 
8569 

8891 
921 J 

9536 


0.16  9860 


0.17  0183 
0508 

0833 

iic8 
1484 
z8ii 

A138 

H65 
1793 


az7  3122 


3451 
3780 

41 10 

4441 

477a 
5104 

5768 

6IOX 


0.17  6435 


0404 


0713 

1013 

1333 
1644 

2266 

2J78 
2891 

3»04 


35  »7 


383; 
4146 

4461 

4776 
5092 

5409 

5726 

6043 
6361 


6680 


6995 

7638 
958 

8601 

8923 

9H 
956 


9892 


0216 

^n 

1Z91 
1517 
1843 

2171 
2498 
2826 


3155 


3484 
3813 

4143 

4474 
4805 

5137 

5469 
5B01 

6135 


6468 


0435 


0744 
1054 

X304 

Z986 
2297 

2609 
2922 

3»35 


3549 


3863 

4177 
4492 

4808 
5124 
5440 

5757 
6075 

6393 


6711 


7030 

7350 
7670 

7991 
8312 

8633 

8955 
9278 

9601 


9924 


0248 

0573 
0898 

1224 
IJ50 
1876 

2203 

2J3I 

2859 


3188 


3517 
3846 

4176 

4838 
5170 

5502 

6168 


6502 


0466 


0775 

1085 

1395 

Z706 
2017 
2329 

2641 

»953 
3266 


3580 


3894 
4209 

45*4 

4839 
5155 
547* 

5789 
6107 

6425 


6743 


7062 
7382 
7702 

8023 

8344 
8665 

8987 
9310 

9633 


9957 


0281 
0605 
0930 

1256 
1582 
1909 

2236 
2J64 
2892 


3»20 


3550 
3879 

4209 

4J40 

4871 
5203 

5J35 
5868 

6201 


6535 


0497 


0806 
ZI16 
1426 

1737 
2048 

2360 

2672 
2985 
3298 


3611 


3926 
4240 

4555 

4871 
5187 

5504 

5821 
6138 

6457 


6775 


7094 
7414 
7734 

8055 
8376 
8697 

9020 

PS 


9989 


0313 
0638 
0963 

1289 
1615 
1942 

2269 
2596 
2925 


3»53 


3583 
3912 

4H3 

4573 

4905 
5236 

5569 
5901 

6235 


6568 


0528 


0837 
1 147 

1457 

1768 
2079 
2391 

2703 
3016 

33»9 


3643 


3957 
4272 

4587 

4903 
5219 

5535 

5853 
6170 

6488 


6807 


7126 

7766 

8087 
8408 
8730 

9052 

937 
969 


0021 


0346 
0670 
0996 

1322 
1648 

»974 

2301 
2629 

»957 


3286 


36x6 

3945 
4276 

4606 

4938 
5269 

5602 

5935 
6268 


6602 


0559  0590 


0868 
1178 
Z488 

1799 
21Z0 
2422 

2734 

3047 
3360 


3674 


3988 
4|oj 
4018 

4934 
5250 

5567 

5884 
6202 
6520 


6839 


7158 
7478 
7798 

8x19 
8440 
8762 

9084 
9407 
9730 


0054 


0378 
070J 
1028 


\l^ 


2007 


2990 


3319 


3648 
3978 
4309 

4639 

4971 
5303 

5968 
630X 


6635 


0899 
1209 
X519 

1830 
2x42 

H53 

2766 
3078 

339» 


3706 


4020 

4335 
4650 

4966 
5282 

5599 

5916 
6234 
6552 


687X 


7190 
7510 
7830 

815X 
8472 
8794 
9116 

9439 
9762 


5o86 


041 X 

0735 
xo6x 

X386 
X713 
2040 

2567 
2695 
3023 


335» 


368X 
40XX 

434* 

4673 
5004 

5336 

5668 
6001 

6335 


6669 


062X 


0930 
1240 
X550 

x86x 
2173 
2485 

2797 
31x0 

34*3 


3737 


405X 
4366 
468X 

4997 
53H 
5630 

5948 
6266 
6584 


6903 


7222 

754* 
7862 

8x83 

8826 

9x49 

947> 
9795 


51x9 


0768 
X093 

X419 

»745 
2072 

2400 
2728 
3056 


3385 


3714 
4044 

4375 
4706 
5037 
5309 

5702 

603 

636 


0652 


096X 
X27X 
X58X 

X892 
220A 
25x6 

2828 

3141 
3454 


3768 


408J 
4398 
4713 

5029 

5345 
5662 

5980 
6297 
66x6 


6935 


7*54 
7574 
7894 

82x5 

till 

9x81 

9504 
9827 


515X 


0475 
0800 

ZX26 

1452 

1778 
2x05 

H33 

2760 

3089 


34x8 


3747 

4077 
4408 

4739 

5070 

5402 

573 
606 

640X 


6702  6736 


30 


6.0 
9.0 

X2.0 
15.0 

x8.o 

2X.O 
24.0 
27.0 


31 
6.2 

9-3 
124 

U:l 

2X.7 
24.8 
27.9 


3* 

X2.8 

x6.o 
X9.2 
22.4 
25.6 
28.8 


33 

II 

9-9 
13.2 

1S.5 

19.8 

264 
29.7 


34 


i 


10.2 
13.6 
17.0 
204 
23.8 
27.2 
30.6 


B  0 


2 


6 


S 


9 


PP. 


log  b  —  log  a  ^^  A 

log  (a  +  bj  mm  log  a  +  B 


log  a  —  log  b  ^^  B 

log  (a  —  bJ  'm  log  b  -^  A 


dl 
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ADDITIONS-  UND  SUBTEACTIONS-LOGARITHMEN. 

A 

B  0 

1 

2 

3 

4 

5 

6 

7 

8 

9   PP. 

9.700 

701 
702 

703 

0.17  6435 

6468 

6802 

7137 
747* 

6502 

6836 
7171 
7506 

6535 

6869 
7204 
7539 

6568 

6602 

6635 

6970 

7305 
7640 

6669 

70DJ 

7338 
7674 

6702 
7037 

737* 
7707 

6736 

6769 
7104 

7439 

6902 
7238 

7573 

6936 

7271 
7606 

7070 

7405 
7741 

704 
705 
706 

7774 
8111 
8447 

7808 
8481 

7842 
8178 
8515 

7875 
8212 

8548 

7909 

7942 
8279 
86x6 

7976 
8650 

8010 
8346 
8683 

SI 

8717 

8077 
8414 
875X 

I 
2 
3 

33 

3-3 
6.6 

0.9 

707 
708 
709 

9.710 

711 
712 

7'3 

8784 
9122 
9460 

8818 
9156 

9494 

8852 
9190 
9528 

8886 
9224 
9562 

89x9 
9257 
9596 

9935 

0274 
0614 

0955 

8953 
929X 

9630 
9969 
0308 

8987 

9664 
5003 

9021 

9359 
9697 

0037 

9055 
9393 
9731 

3071 

9088 
9427 
9765 

0104 

0444 
0784 
1x25 

4 

I 

I 

9 

7  y 

16.5 
X9.8 

26.4 
29.7 

0.17  9799 

9833 

9867 

0206 
0546 
0887 

9901 

0240 
0580 
0921 

0.18  0138 

0172 
0512 
085^ 

0682 
1023 

0376 
07x6 
X057 

0410 
0750 
109X 

7>4 
716 

"59 
1 501 

1842 

"93 

1535 
1877 

1227 
1569 
191 1 

1262 
1603 

1945 

X296 
1637 
1979 

1330 
167X 
2014 

1364 
X706 
2048 

1398 

143* 

1774 
2116 

1466 
x8o8 
2151 

34 
I  3.4 

718 
719 

9.720 

721 
722 

7*3 

2185 

2528 
2871 

2219 
2562 
2905 

2253 
2596 
2940 

3284 

3628 

3973 
4319 

2288 
263  X 
2974 

33x8 

3663 
4008 

4354 

2322 
2665 
3009 

3353 
3697 

438« 

2356 
2699 

3043 

3387 

373» 
4077 
44*3 

2390 

»734 
3077 

3422 

3766 
41x2 

4457 

2768 
3II2 

3456 

380X 
4X46 
4491 

H59 
2802 

3146 
3491 

H93 
2827 

3181 
35*5 

2 

3 

4 

1 

9 

6.8 

X0.2 

13.6 

17.0 
204 
23.8 
27.2 
30.6 

0.18  3215 

3»49 

3594 

3939 
4284 

3559 

3904 
4250 

3835 
4x8x 

4517 

3870 
42x5 
4561 

724 
725 
726 

4596 

494a 
5289 

4631 

4977 
5314 

4665 
5012 

5359 

4700 
5046 

5394 

4734 
5081 

5428 

4765 
5x16 

5463 

4804 
5498 

4838 
5x85 

5533 

4873 
5220 

5567 

4908 

5602 

727 
728 
729 

9.730 

731 
732 

733 

5637 
5985 
6334 

5672 
6020 
6369 

6718 

7068 

7768 

57^ 
6055 

6404 
6753 

7103 

7453 
7804 

574t 
6090 

6438 
6788 

7839 

5776 
6x24 
6473 

6823 

7173 
75»3 
7874 

58XX 

& 

6858 

5846 
6x94 

6543 
6893 

7*43 
7593 
7944 

5881 
6229 
6578 

6264 
66x3 

5950 
6998 

I 
2 

3 
4 

i 

35 

3-5 

7.0 

10.5 
14.0 

17-5 

2X.O 

»4.5 
28.0 

0.186683 

6928 

6963 

7033 

73»3 
7733 

7208 

7558 
7909 

7628 
7979 

7663 
8014 

7348 
7698 
8049 

734 
736 

8085 
8789 

8x20 

8824 

8155 
8859 

8x90 
8894 

8225 

8577 
8930 

8260 
86x2 
8965 

8296 
8648 
9000 

83|X 
8682 
9036 

8366 
8718 
9071 

8401 

8753 
9x06 

9 

315 

737 
73« 
739 

9.740 

74» 
744 
743 

9x41 

o9J95 
0.18  9849 

9177 

9884 
0239 

92x2 
9566 
9919 

0274 

9*47 
960X 

9955 
0309 

0665 
1020 
1376 

9636 
9990 

0345 

0700 
X056 
14x2 

9318 
9672 
5026 

0380 

0736 
X09X 
1448 

9353 

9707 

0061 

04x6 

0771 
X127 
1483 

9389 
9742 

0097 

94*4 
9778 
0x32 

9459 
9813 

5x68 

I  4.6 

0.190203 

0451 

0487 

0522 

2 

3 

4 

5 
6 

X0.8 
X4.4 

x8.o 
21.6 

0558 
0913 
1269 

0593 
0949 

1305 

0629 
0985 
X341 

0807 
1x63 
X519 

0842 
1x98 

1555 

0878 

"34 
1590 

744 

745 
746 

1626 

I9«3 
2340 

X662 

lOZQ 
2376 

X697 
2054 
2412 

X733 
2090 

2448 

176Q 
2x26 
2484 

X804 
2x62 
25x9 

1840 
2197 

»555 

1876 
2233 
2591 

19XX 

2269 
2627 

1947 
2305 

2663 

I 

9 

25.2 

28.8 

3a-4 

747 
748 

749 

9.750 

2699 

3057 
3416 

*734 
3093 
345a 

3812 

2770 
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9795 

»94" 

21? 

9930 

907s 

95»5 
9975 

9110 
9570 

9.iS 

9»io 

IS 

45 
4-S 
9.0 

914 

3;i 

lOsK 

1 103 

0145 
0696 
1 148 

0190 

"93 

ill 

ti 

1319 

0471 
0911 

'374 

05,6 
0967 
I4I9 

f 

11.3 

V,l 

919 
19^20 

1       9" 
91a 
913 

1416 

'555 

146' 

1600 

1646 
1098 
^SS'■ 

16,, 
Z144 

»?97 

It 

1641 

17!, 

.817 
1180 
»733 

1871 

1315 

1779 

"9>7 

i 
9 

3'-5 

36.0 
40.! 

0..61K69 

1915 

i960 

3C06 

,0?I 

3097 

3143 

3.87 

3*33 

3178 

1 

33*4 
3779 
4134 

3369 

4180 

3870 
4315 

3460 

391 S 

437' 

3506 
J96, 
44'7 

355" 

4006 
446i 

3597 
4031 

45«" 

3641 

4098 
4^53 

3fi88 
4'43 
4S99 

3733 

4'89 
464s 

I 

9»4 

Hi 

4690 

s;47 

5604 

4736 

5'93 
5650 

478. 

48x7 
5184 
S74» 

«»7! 

49'? 

Hi 

49«4 

5010 
5467 
59»5 

5056 
55'3 

5970 

S.oi 

4 

919 
9.930 

911 

1        913 

6061 

Si;2 

6108 
6566 
7OTS 

7071 

7i>7 

7163 

6191 
67S0 
7109 

7»S5 

till 

73°' 

J8s; 

7347 

7393 

S 

9 

ml 

414 

0.16  7439 

7485 

753' 

7577 

,S.j 

7669 

77'5 

776. 

7807 

7<I3 

II 

IS 

!ij 

89' 3 

8959 

«S44 
9ooi 

8.19 

8S9° 
9051 

817s 
S636 
9098 

8111 
8681 
9144 

9190 

|J.3 

SI 

I 

47 

934 

III 

9»83 

9319 

979' 

oii4 

2© 

0301 

^84 
0347 

94'7 
993° 

95"  + 
9976 
0440 

0,36 

051» 

965. 

5"S 
OJ79 

06., 

i 

21! 

939 

9.940 

941 
941 
943 

0671 
"35 
1600 

S7>B 
1181 
1647 

0764 
1118 
'693 

0811 

"75 
1740 

o»S7 

1 

095° 

.9»6 

'043 
1507 
1971 

ISS4 

1019 

i 
9 

0.47  «o6j 

1111 

1.58 

iios 

iiji 

1198 

1345 

139' 

1438 

■4<! 

II 

1S31 

»578 
J044 
35" 

1614 

Si 

1671 
1138 
3605 

,,;g 
IS 

.714 

3745 

18S8 
33»4 
3791 

1904 

nil 

»9Si 

[ 

944 

2JI 

3931 
4400 

4869 

3979 
4916 

4071 
454' 
5«'9 

3056 

all 

S>03 

S'S" 

4160 
4718 
5'97 

43=* 
4775 
iH4 

519. 

4 

i 

2JJ 

949 

9.950 

B 

i 

S43» 

5479 
5949 
6419 

55.6 

it 

i 

B 

B 

iVi 

66iS 

670. 

i 
9 

0.17  6749 

6796 

6843 

689.    6938 

Ws 

7031 

7079 

,,.6 

7 '74 

1 

A 

B    0 

1 

2 

3       4 

^ 

6       7 

« 

s 

PP. 

%  6  -  faff  0  —  ^                        log  a  —  log  b-~  B                     1 

(03  r-  +  ft;  -  %  a  +  B       zoff  r»  -  ft;  -  ioff  6  +  J     | 
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ADDITIONS.  UND  SUBTRACTIONS- LOG ARITHMEN. 


B    0 


I 


6 


8 


PP. 


9.950 

951 

952 

953 

954 

955 
956 

957 
958 

959 

9.960 

961 
962 
963 

964 
965 
966 

967 
968 
969 

9.970 

971 
971 

973 

974 

975 
976 

977 
978 

979 

9.980 

981 
982 

983 

984 
985 

986 

987 

988 

989 

9.990 

991 
992 

993 

994 

995 
996 

997 
998 

999 

0.000 


I 


7ifti 

693 

165 

8639 
9113 

ai7  9587 

0.28  0062 
0538 
Z014 


a»7  6749 


0.28 1490 


1968 

4445 
2924 

3882 
4363 
4843 

53*5 
5807 


0.28  6289 


6772 
7256 
7740 

8225 
8710 
9196 

0.28  9682 
0.29  0169 
0657 


CX29 1 145 


1634 
2123 
2613 

3104 

\6 

4579 
5071 

5565 


0.29  6059 


6553 
7048 

7544 

8040 

8537 
9035 

0.29  9533 
0.300031 
0530 


0.30 1030 


B  9 


6796 


7268 
7740 
8213 

8686 
9x60 
9634 

0109 
0585 
1061 


1538 


2015 
2493 
2972 

345  » 
3930 

44" 

4891 

5373 
5855 


6337 


6820 

7304 
7788 

827} 
8758 
9244 

9731 
0218 

0706 


1194 


X683 
2172 
2662 

3153 
3644 
4136 

4628 
5121 
5614 


6108 


6602 
7098 

7594 

8090 

85f7 
9084 

9582 

oo8z 
0580 


1080 


6843 


73?5 


260 


8733 
9207 

9682 

0157 

0633 
1109 


1586 


2063 
2541 
3020 

3499 
3978 

4459 

4940 
5421 
5903 


6386 


6869 

735* 
7837 

8322 
8807 

9*93 

9780 
0267 

0755 


1243 


1732 
2221 
271 1 

3202 
36Q3 
4185 

4677 
5170 
5664 


6158 


6652 
7148 

7643 

8140 
8637 

9134 

9632 
0131 
0630 


1130 


6891 


7j62 

7835 
8307 

8781 

9*55 
9729 

0205 
0680 

"57 


1633 


2XII 

258 

306 

3547 
4026 

4507 

4988 

5469 
595X 


6434 


6917 
7401 
7885 

8370 
8855 
934» 


9828 


1292 


1781 

2270 
2760 

3251 

374» 
4234 

4726 
5219 

5713 


6207 


6702 
7197 
7693 

8189 
8686 
9184 

9682 
0181 
0680 


1 180 


6938 


7882 

8355 

8828 
9302 

9777 

0252 
0728 
1204 


1681 


2159 
1637 
3115 

3595 

4074 

4555 

5036 

5517 
5999 


6482 


6965 

7449 
7934 

8419 
8904 
9390 

9877 
0364 

0852 


1341 


1830 
2319 
2809 

3300 

3791 
4283 

4776 
5269 
5762 


6257 


6751 
7247 

7743 

8239 
8736 

9*34 

973* 
0231 

0730 


1230 


6985 


7457 
7929 

8402 

8876 
9350 
9824 

0300 
0776 

i»5» 


1729 


2206 
2685 
3163 

3643 
4122 

4603 

5084 
5566 
6048 


6530 


7014 
7408 
7982 

8467 

8953 
9439 

9926 

0413 
0901 


1389 


187 
2^6b 

2858 

3349 
3841 

433» 

4825 
5218 
5812 


6306 


6801 
7296 
7792 

8289 
8786 
9284 

9782 
0281 
0780 


1280 


7032 


7504 
7976 
8449 
8923 

9397 
9872 

0347 
0823 

1300 


1777 


2254 
2732 
3»" 

3691 

4171 
4051 

513* 
5614 

6096 


6579 


7062 

7546 
8031 

8516 
9001 
9488 

9974 
0462 

0950 


1438 


1927 
2417 
2907 

3798 
3800 
4382 

4874 

5367 
5861 


6355 


6850 

7346 
7842 

8338 
8836 

9333 

9832 
0331 
0830 


1330 


7079 


7551 
8024 

8497 

8970 

9445 
9919 

0395 
0871 

1347 


1824 


2302 
2780 

3*59 

3739 
4219 

4699 

5180 
5662 
6144 


6627 


I 


7110 

594 
079 

8564 
9050 

9536 

0023 
0511 
0999 


1487 


2466 
2956 

3447 
3939 
443  X 

4924 

5417 
59" 


6405 


6900 

7395 
7891 

8388 
8885 
9383 

9882 
0380 
0880 


1380 


7x26 


7598 
8071 

8544 

9018 
9492 
9967 

0442 
0918 

1395 


1872 


2350 
2828 
3307 

3787 
4267 

4747 

5228 
5710 
6192 


667s 


7159 

8128 

8612 
9098 

9585 

5072 

0559 
1047 


1536 


2025 
25x5 
3000 

3988 
4480 

497 
546 

5960 


6454 


6 


6949 

7445 
7941 

8438 

8935 
9433 

9931 

0430 

0930 


1430 


7*74 


7646 
8x18 
8591 

9065 
9540 
0014 

0490 
0966 

1443 


1920 


2598 
2876 

3355 

3835 
43*5 
4795 

5277 

5758 
6241 


6724 


7207 
7691 
8176 

8661 

9147 
9634 

OX2X 
0608 
1096 


1585 


2074 
2564 

3055 

3546 

4037 

45*9 

5022 

5515 
6009 


6504 


8 


6999 

7495 
799X 

8487 
8985 

9483 

9981 
0480 
0980 


1480 


47 
4.7 
9-4 

14.1 

18.8 

*3-5 
28.2 

32.9 

37.6 

42.3 


X    4.8 
2   9.6 

3H-4 
4I19.2 


24.0 
28.8 

38.4 
43.2 


49 

9.8 

14.7 
19.6 
24.5 
29.4 

34-3 

39* 
44.x 


9 


50 

5.0 
1 0.0 

15.0 

20.0 

25.0 

30.0 

.35-0 
40.0 

9l45-o 


PP. 


log  h  —  log  a  ^^  A 

log  (a  +  h)  '^  log  a  +  B 


log  a  —  log  b  ^^  B 

log  C^  —  bj  '^  log  b  +  A 
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ADDITIONS-  UND  SUBTRACTIONS  -  LOGARTTHMEN. 


A 


B     0 


1 


8 


9 


PP. 


0.000 


OOI 
OOl 

003 

OC4 
005 
006 


009 

0.010 

0X1 
012 
013 

014 
015 
016 

01 

OX 

0x9 

0.020 

01 X 
012 
023 

014 

02 
02 

027 

028 

029 

0.030 

03  X 
032 

033 

034 
035 

036 

037 
038 

039 

0.040 

041 

042 
043 

OH 

046 

047 
04S 
049 

0.050 


0.30 1030 


1530 

203  X 

1533 

3035 

3537 
4040 

4544 
5048 

5553 


0.30  6059 


6565 
707X 

7579 

8086 

«595 
9x04 

0.309613 
0.31 0x23 
0634 


0.31 1x45 


X657 
2169 
2682 

3x96 

37x0 

4"5 

4740 
5256 

577» 


0.3  z  6289 


6807 

73*5 
7843 

8363 
8882 
9403 

0.3X  992A 
0.32  04^6 


a32 1490 


2014 
25jS 
3062 

35«7 
4x13 

4639 

5165 

5693 
622  z 


a32  6749 


X080 


X580 
2081 
2583 

3085 

3587 
4091 

4595 

5099 
5604 


6x09 


66x5 
7x22 
7629 

8x37 
8646 

9*55 

9664 
0174 
0685 


X196 


1708 
2221 

»734 

3147 
3761 
4276 

4791 

5307 
5824 


6341 


6858 

7377 
7895 

84x5 

8935 
9455 

9976 
0498 
1020 


1543 


2066 
2590 

3"4 

3640 
4165 
469X 

52x8 

5746 
6274 


6802 


1x30 


1630 
2131 
2633 

3135 
3638 

414X 

4645 

5x49 
5654 


6x60 


6666 

7123 
7680 

8x88 
8696 
9206 

97»5 
0225 

0736 


"47 


1759 
2272 

2785 

3298 
38x2 
4328 

4843 
5359 
5875 


6392 


6910 

7428 

7947 

8987 
9507 

ao28 

0550 

1072 


»595 


2XX8 

26^2 
3167 

369a 
4218 

4744 
5271 

0326 


6855 


1x80 


x68o 
2x82 
2683 

3>S 

368 
4I9X 

4695 

5200 

5705 


62ZX 


6717 
7224 

7731 

8239 

8747 
9256 

9766 
0276 

0787 


"99 


x8xx 

2836 

3350 
3864 
4379 

4894 
5410 
5927 


6444 


6962 
7480 

7999 

8519 
9039 

9559 

Q080 
0602 
1x24 


1647 


217X 
2695 

3«9 

3745 
4270 

4797 

53*4 

5851 
6379 


6908 


X230 


173X 

2232 

»733 
3236 

3738 
4242 

4746 
5250 

5755 


626  X 


6767 

7»74 
7782 

8290 
8798 
9307 

98x7 

0327 
0838 


X350 


X862 

»374 
2888 

340» 
39x6 

4431 

4946 
5462 

5979 


6496 


7014 

753a 
S05X 

857X 
909X 
96XX 

5x32 
0654 
"77 


X700 


2223 
2747 
3*7* 

3797 

43»3 
4849 

5376 

5904 
6432 


696X 


X280 


X781 
2282 
2784 

3286 

3789 
4292 

4796 
5^ox 


63x2 


68x8 

73»5 
7832 

8j4i 
8849 

9358 

9868 

OJ79 
0889 


X40X 


X9X} 
2426 
2939 

3453 

3967 
4482 

4998 

5514 
6030 


6548 


7066 

7584 
8x03 

8622 

9143 
9663 

0x85 
0706 
X229 


1752 


2276 
2800 
3324 

3850 

4376 
4902 

54*9 

6485 


7014 


1330 


Z83Z 
2332 
2834 

3336 
3839 
4343 

4847 
5857 


6362 


6869 
7376 
7883 

8391 
8900 
9409 

99x9 
0430 

0941 


1452 


X964 
2477 
2990 

3504 
4019 

4534 

5049 

5565 
6082 


6599 


7"7 
7636 

8x55 

8674 
9^95 
9715 

5237 

0759 
128X 


1804 


2328 
2852 

3377 

3902 
44»8 
4954 

5482 
6009 
6538 


1380 


1881 
2382 
2884 

H^ 
3889 

4393 

4897 
5402 

5907 


6413 


69X 

742 

7934 

8442 

8951 
9460 

9970 

048  X 

0992 


1503 


20x6 
2528 

3042 

3555 
4070 

4585 

5x01 
56x7 
6x34 


665  z 


7x65 
7688 
8207 

8726 
9247 
9768 

5289 
o8xz 

1333 


X857 


2380 
2905 

34*9 

3955 
448  X 

5007 

mi 

659X 


Z430 


Z93Z 

H3» 
*934 

3437 
3940 
4443 

4948 
545; 
5958 


6464 


6970 

7477 
7985 

8493 
9002 

95" 

502Z 

0532 

»<H3 


1555 


2067 
2580 

3093 

3607 
4x22 

4637 
6z8 


6703 


722Z 
7740 
8259 

8778 
9299 
9820 

X 

Z386 


X909 


1433 

4957 
3482 

4007 

4533 
5060 

5587 
61x5 

6643 


Z480 


Z98Z 
2482 
2984 

3487 
3990 
4494 

4998 


65x4 


702X 
7528 
8036 

8544 

9053 
9562 

5072 
0583 
ZO94 


1606 


21X8 
263X 

3144 

3658 

4688 

5204 
5720 
6237 


6755 


7273 
779Z 
83ZZ 

8830 

9351 
9872 

5393 
09ZJ 
1438 


Z96X 


7067  7ZZ9 


7X72 


2485 
3009 

3534 

4060 
4586 
5"3 

5640 
6x68 
6696 


7**5 


50 
5-0 

lOJO 

Z5X> 
20.0 
25.0 
30.0 

35-0 
4ao 

45.0 


5' 

51 
Z0.2 

«5-3 

2a4 

»5.5 
3a6 

35-7 
40.8 

45.9 


5» 

5.» 
Z0.4 

Z5.6 

2a8 

26.0 

31.2 

36.4 
4Z.6 
46.8 


X 

2 

3 

4 

5 

6 

I 


53 

10.6 
15-9 

2Z.2 
26.5 

3z.i 

37.« 
4*4 
47-7 


B     0 


1 


6 


8 


9 


PP, 


log  a  —  log  b  ^>^  A 

log  Ca  +  bj  ^  log   b  +  B 


log  a  —  loa  h  ^^  B 

log  (a  —  bj  t^  log  b  +  A 
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ADDITIONS.  UND  SUBTRACTIONS-LOGARITHMEN. 


B  0 


6 


8 


9 


PP. 


0.050 

051 
05a 

053 

054 

056 

057 
05S 
059 

0,060 

061 
061 
063 

064 
065 
066 


069 

0.070 

071 
072 
073 

074 

077 
078 
079 

0080 

081 
081 
083 

084 
085 
086 


089 

0.090 

091 

091 
093 

094 

095 
096 

098 
099 

OlOO 


a3i  6749 


7808 

J338 

8869 
9400 

a3i  9931 

0.33  046A 
0998 

X531 


0.33 1065 


2600 

3135 
3671 

4208 

4745 
5283 

5821 
6;6o 
6899 


0-33  7439 


7979 
8520 

9062 

0.33  9604 
0.340147 
0690 

1234 
1779 

a3»4 


0.342869 


3416 
3962 
4510 

5058 
5606 
6155 

6705 

7*55 
7806 


0.34  8357 


8909 
a349462 
0.3s  0015 

0568 
1 122 

1677 

2788 
3345 


0.35390a 


6802 


8391 

8922 

9453 
9985 

0518 

ZO<I 

1585 


2x19 


26j4 
3189 
3725 

4262 

479? 
5336 

5875 
6413 

6953 


7493 


8033 

8575 
9116 

9658 
020Z 

0745 

Z289 

183J 
2378 


29H 


3470 
4017 

4565 

5113 
5661 
0210 

6760 
7JI0 
7861 


12 


8964 

95^7 
0070 

0624 
1x78 

'733 

2288 
2844 
3401 


3958 


6855 


7384 

7914 
8444 

8975 
9506 

0038 

0571 
X104 
1638 


2172 


2707 

3H3 
3779 

4315 
4852 

5390 

6467 
7007 


7547 


8087 
8629 
9170 

97x3 
0256 

0799 

'J43 
z888 

1433 


2979 


35*5 
4072 

46x9 

5167 
5716 
6265 

6815 

7365 
7916 


8468 


9020 
9572 
0125 

0679 

»344 
2900 

3456 


4013 


6908 


7437 
7967 

8497 

9028 
9560 
0092 

062A 
X158 
X69X 


2226 


276  X 

3296 
3832 

4369 
4906 

5444 

5982 
6521 
706  X 


760X 


8142 
8683 
9225 

9767 
O|x0 

0853 

1398 

I9A2 
2487 


3033 


3580 
4X27 
4674 

5222 

5771 
6320 

6870 
7420 

7971 


8523 


9075 
9627 

0x81 

0734 
X289 

X844 

»399 

»955 
35x2 


4069 


696  X 


I 


490 

020 

8550 

908X 
96x3 
S145 

0678 

X2XX 

'745 


2279 


2814 

lilt 

4422 
4960 
5498 

6036 

6575 
7x15 


7655 


8x96 

8737 
9279 

982X 
0364 
0908 

X4S2 
1997 
2542 


3088 


3634 
4x81 

47*9 

5277 
5826 

6375 

6925 

7475 
8026 


8578 


952° 
9683 

0236 

0790 

1344 
"99 

1455 
3011 

3568 


4x25 


70x4 
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.676 

1170 
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log  (a  —  b)  ss  log  a  -{-  C 
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SUBTRACTIONS  -  LOG ABITHMEN.             j 

B 

C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

0.400 

401 

9.779519 

9585 
0245 

965X 
03x1 

9717 
0377 

9784 

9850 

99x6 
0574 

9982  5048 

5xz3 

0771 

66   6^ 

9.78  0179 

0443 

0508 

0640 

0706 

401 

0837 

0903 

0968 
1023 

168$ 

1099 

1165 

1230 
1884 

X296 

1361 

X427 

I 

6.6 

6.5 

403 

1492 

1557 

1753 

x8x9 

1949 

20x4 

2080 

2 

^3-; 

X3.0 

404 

2145 

22x0 

2275 

2340 

2405 

2470 

*5J5 
3184 

2600 

2665 

2730 

3 

X9.8 
26.4 

X9.5 

26.0 

405 
406 

2795 

2860 

2925 

2990 

3054 

3x19 

3*49 

3313 

3378 

4 

3443 

3507 

357* 

3636 

370X 

3766 

3830 

3895 

3959 

4024 

5 
6 

33.0 
39.6 

3*-5 
39.0  , 

407 

4088 

4x52 

4217 

4281 

4345 

4410 

4474 

4538 

4602 

4667 

7 

46.2 

45-5 

408 

4731 

4795 

4859 

49*3 

4987 

505  X 

5"5 

5i72 

5818 
6454 

65x8 

7151 

5307 

8 

52.8 

52.0 

409 

0.410 
411 

5371 

5435 
6073 

6708 

5499 
6136 

6772 

5563 
6200 

6835 

5627 
6264 
6898 

5690 
6327 
6962 

5754 
6391 

5945 
658X 

7215 

9 

59.4 

58.5 

9.786009 

64   63 

664J 

7025 

7088 

412 

7278 

7341 

7404 
8035 

-& 

VX. 

7594 

t^. 

7720 
8349 

7783 
84x2 

7846 

X 

Ai 

6.3 

413 

7909 

7972 

8223 

8474 

2 

12.6 

414 

8537 

8600 

8663 

8725 

8788 

8851 

89x2- 

9538 
5x6o 

8976 

9038 

9x01 

3 

A 

25.6 

X8.9 
25.2 

<f  ¥  r 

415 

9163 

9226 

9288 

9351 

9413 

9475 
0098 

9600 

9662 

97*5 

4 

416 

9.78  9787 

9849 

9912 

9974 

0036 

0222 

0284 

0346 

5 

6 

32.0 
38.4 

3*0 
37.8 

417 

9.79  0409 
1028 

0471 

0533 

0594 

0656 

0718 

0780 

0842 

0904 

0966 

7 

44.8 

44,1 

418 

1089 

1x51 

12x3 

1275 

X336 

1398 

X460 

X521 

1583 

8 

5X.2 

50.4 

419 

0.420 

421 

1644 

X706 
2320 

293* 

X768 
2382 
2993 

1829 

*443 
3054 

X89X 
2504 

1952 
2565 

2013 
2627 

3^38 

2075 
2688 
3298 

2x36 
2749 

3359 
3968 

2x98 
28x0 

957.6 

56.7 

9.79  2259 

62   6x  1 

2871 
3481 

3x16 

3*77 

3420 

422 

354* 

3603 

3664 

37*5 

3785 

3846 

3907 

4028 

X 

0.2 

6.1 

43^3 

4089 

4150 

4210 

427X 

4331 

439* 

4453 

4513 

4574 

4634 

2 

X2.4 

x8.6 
24.8 

12.2 
X8.3 
24.4. 

424 

4694 

4755 
5358 

48x5 

4876 

4936 

4996 

5057 

5"7 

5177 

5*38 

3 

4 
c 

425 

5298 

54x8 

5478 

5538 

5599 
6x98 

iJll 

V^rl 

5779 

5839 
6438 

ai.o 

30.5 
36.6 

426 

5899 

5959 

60x9 

6079 

6x39 

6378 

637.2 

427 

6498 

6557 

66x7 

6677 

6737 

6796 

6856 

69X5 

6975 

7035 

VH 

4H 

428 

7689 

7154 

72x3 

7*73 

733* 

739* 
7985 

8576 

745* 
8044 

8635 
9**4 

75" 

8753 
934* 

7629 

849.6 

48.8 

429 

0.430 

431 

7748 
8340 
8930 

7807 

8399 
8989 

7867 
8458 
9048 

7926 
85x7 

8103 
8694 

9*83 

8222 
88x2 
9400 

9  55-8 

54.9 . 

9.79  8281 

60   59 

8871 

9x06 

9x65 

43a 

9-79  9459 
9.800045 

95x8 

9576 

9635 

9694 

975* 

98XX 

9869 

99*8 

9986 

X 

0.0 

XX.8 

X7.7 

433 

0103 

0162 

0220 

0278 

0337 

0395 

0454 

05x2 

0570 

z 
3 

IZ.O 

18.0 

434 

0628 

0687 
1268 

0745 

0803 

0861 

09x9 

0978 

X036 

1094 

1x52 

4 

24.0 

23.6 

436 

1210 

1326 

1384 

1442 

X500 

X558 

x6i6 

1674 

X732 

s 

30.0 

29.5 

1789 

1847 

1905 

1963 

2021 

2078 

2x36 

2x94 

225  X 

2309 

6 

36.0 

35-4 

437 

2367 

2424 

2482 

2540 

2597 

2655 

27x2 

2770 

2827 

2885 
3458 

I 

42.0 

48.0 

4*-3 

438 

2942 

2999 

3057 

3"4 

3171 

3229 

3286 

3343 

340X 

47.2 

439 

0.440 

441 

3515 

357» 

4143 

47X2 

3630 
4200 
4769 

3687 

4*57 
4826 

3744 

380X 

3858 
44*8 
4996 

3915 
4485 

5?5; 

397* 

454* 
5x09 

4029 

58^  57 

9.804086 

43H 

4371 

4598 

4655 

4882 

4939 

5x66 

442 

5222 

5179 

5335 

539* 

5448 

5505 

556X 

56x8 

1^74 

573* 

^ 

1x6 

J'/ 
1x4 

I7.X 

443 

5787 

5844 

5900 

5956 

60x3 

6069 

6x25 

6i8x 

6238 

6294 

3 

X74 

444 

6350 

6406 

6462 

65x9 

6575 

663X 

6687 

6743 

679Q 
7358 

6855 

4 

23.2 

22.8 

445 

691  z 

6(^67 

7023 

7079 

7135 

7X9X 

7246 

7860 

7414 

5 

*9-S 

28.5 

446 

7470 

7526 

7581 

7637 

7693 

7748 

7804 

79*5 

797* 

6 

34.8 

34-* 

447 
448 

8027 

8082 

8x38 

8x93 

8*49 

H"^ 

8360 

!4f5 

8471 

8526 

I 

40.6 
46.4 

39-9 
45.6 

8582 

8637 

8692 

8748 

8803 

8858- 

89x4 

8969 

9024 

9079 

Q 

449 

0.450 

9«34 

9x90 

9740 

9*45 
9795 

9300 
9850 

9355 
9905 

9410 
9960 

9465 
00x5 

9520 
0070 

9575 
0125 

9630 

y^j — —   '^--^ 

9.80  9685 

0179 

B 

C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PI 

• 
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B 

C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9     PP.   1 

0.460 
451 

45* 
453 

454 
456 

458 
459 

0.460 

46  X 
462 
463 

464 
465 
466 

& 
469 

0.470 

471 

472 

473 
474 

476 

477 
478 
479 

0.480 

481 

483 
484 

489 
0.490 

49> 
49» 
493 

494 

499 

0.500 

9.809685 

9740 

9795 

9850 

9905 

9960 

Q0X5 

5070 

06x7 
XX63 
X707 

2240 
2788 
3326 

3862 

4397 
4929 

5459 

5988 
65x4 
7039 

8603 

9x20 
9636 
5x50 

SX2^ 

5179 

1 

9.810244 
078X 
1326 

1870 
24XX 
2950 

3487 
402a 

455S 

0289 
0816 
Z38X 

2924 
2465 
3004 

354J 
4076 

46x0 
5x41 

OJ44 
0890 

X435 

1978 
25x0 
3058 

3595 
4130 
4663 

5194 

0399 

0945 
X490 

2032 

»573 
3XXZ 

36J8 
4x83 
47x6 

5*47 

0453 
xooo 

X544 

2086 
2627 
3165 

370* 
4*37 
4769 

0508 
X05A 
X598 

2140 
268X 
32x9 

3755 
4290 

48*3 

0563 
XX09 
1652 

2x94 

2735 
3*73 

3809 
4876 

0672 
X2X8 

X76X 

2J03 

2842 

3380 

39x6 
4450 

4982 

55" 

604X 
6567 
7092 

7614 

5f35 
8655 

9x72 
9688 

520X 

0727 
X272 
x8x5 

3434 

3969 

4503 
5035 

5565 

X 

2 

3 

4 

I 

I 

9 

5^ 
5.6 

XZ.2 

x6.8 
224 
28.0 

33-6 
39.2 

44.8 
50.4 

55 

5.5 

XX.O 

X6.5 

22.0 

»7.5 

33.0 

38.5 

44.0 

49-5 

9.8X  5088 

5300 

5353 

5406 

6987 

75x0 
803X 

8551 

9069 

9585 
0099 

1 

56x8 
6146 
6672 

7196 
7719 
8239 

8758 

«  9*75 
9.81 9790 

}67x 
6x99 
6725 

7249 
777X 
829X 

88x0 

93*7 
9842 

5724 
6251 

6777 

730X 
7823 

8343 
8862 
9378 
9893 

5777 
6304 

6830 

7353 
7875 
8395 

89x4 
9430 
9945 

0458 

0960 
X478 
1985 
249X 

*995 
3498 

3998 
4497 
4994 

5829 

6^1^ 

7406 

79*7 
8447 

8965 
9482 
9996 

0509 

X020 
1529 
2036 

2542 
3046 
3548 

4048 
4547 
5044 

5882 
6409 
6934 

7458 
7979 
8499 

9017 

9533 

0047 

0560 

X07X 
1580 
2087 

2592 
3096 
3598 

4098 
4596 

5093 
5588 

6082 

6573 
7063 

8523 

9968 

6620 
7144 

8706 

9**4 
9739 
5*53 

X 

2 

3 
4 

1 
I 

9 

54 

X0.8 
16.2 
21.6 

27.0 

32.4 
37.8 

43.* 
48.6 

53 

H 
ia6 

«5.9 

2X.2 
26.5 

3X.8 

37.1 

4*4 
47.7 

9.82  0304 

0355 

0867 

2390 
2895 

3397 

3898 
4397 
4895 

0406 

09x8 
1427 

1935 

244X 

2945 
3447 

3948 
4447 
4944 

o6xx 

XX22 
X63O 
2x37 

2643 

3648 

4x48 
4646 

5143 
563* 

6x3x 
6622 
7XX2 

7600 
8087 
8572 

9055 
9536 
5oi6 

0662 

x68x 
2x88 

2693 

3698 

4x98 
4696 
5x92 

5687 

6x80 
667X 
7x6x 

7649 

8620 

9x03 

9584 
0064 

0542 

X0X9 

1493 
X967 

2438 
2908 

3377 

3844 
4309 
4773 

5*35 

07x3 

X223 

1732 

2239 

»743 
3*47 
3748 

4248 

4746 
5242 

0764 

1 

08x5 

IJ25 

1833 

2|40 

2844 

3347 

3848 
4347 
4845 

X274 

X7S3 

2289 

*794 
3*97 
3798 

4298 

4795 
5291 

X 

2 

3 

4 

7 
8 

9 

5* 

5* 
xo.^ 

X5.6 

2a8 

26.0 

3X.2 

36.4 
41.6 
46.8 

51 

5.« 
xa2 

15-3 
204 

*5.5 
30.6 

35-Z 

40.8 

45.9 

9.82  5341 

5390 
5885 

till 

7357 

7844 
8329 

88x3 
9296 
9776 

5440 

69x7 
7405 

8378 
8862 

9344 
9824 

5489 

5983 

6475 
6965 

7454 

8426 

89x0 

939a 
9872 

035  X 

5539 

6032 
6524 
70x4 

7503 
7990 

8475 

8958 
9440 
9920 

0399 

5736 

6229 
6721 
7210 

8184 
8668 

9J5I 
9632 

OXX2 
0590 

5786 

6279 

6770 
7259 

7746 
8232 
87x7 

'^l 

0x60 

1 

6819 
7308 

8765 

•  9*48 

9.82  9728 

I 
2 

3 
4 

I 

I 

9 

49 

X4.7 
19.6 
24.5 

*9-4 

34-3 
39.2 

44.x 

4.8 
9.6 
144 
X9.2 
24.0 
28.8 

384 

43-* 

9.83  0208 

0256 

0733 
X209 

X683 

2x56 
2626 
3096 

3564 
4030 

4495 

0303 

0781 
X256 
1730 

2203 
2674 

3143 

36x0 
4076 

454» 

0447 

0923 

»399 
X872 

»344 
2814 

3*83 

3750 
42x6 

4680 

0494 

0971 
1446 
19x9 

m\ 

3330 

3797 
4262 

4726 
5x89 

0638 

1 

0685 

xi6x 
1636 

2x08 

»579 
3049 

35J7 

3983 
444$ 

0828 
X30J 
1778 

2250 
272X 
3x90 

3657 
4x23 

4587 

0876 

X825 

2297 
2767 
3236 

3704 
4x70 

4634 

1066 
X54X 

20x4 

2485 

»955 
34*4 

3890 

4355 
4819 

528X 

1588 
2o6x 

2532 

3002 

3470 

3937 
53»7 

X 

2 

3 

4 

5 
6 

I 

9 

47 

4.7 

94 

1^8 
23.5 
28.2 
32.9 
37.6 
4*.3 

4.6 

xi8 
184 
23.0 
27.6 

3*.» 
36.8 

414 

9.8349x1 

4958 

5004 

5050 

5096 

5H3 

B 

C  0 

1 

2 

8 

4 

5 

6 

7 

8 

9 

PP. 
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SUBTBACnONS  -  LOGABITHMEN. 

B 

C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP. 

0.500 

501 
502 
503 

9.8349" 

4958 
5419 

& 

5o<H 

5465 
5915 
6383 

5050 

55" 

5971 
6429 

5096 

5143 

5189 

5649 
61C9 
6566 

5*35 

5695 
6154 

66x2 

528X 

5741 
6200 

6658 

53*7 

5373 

5833 
0292 

5557 
6017 

6475 

5603 
6063 
652X 

6246 

6703 

I 

2 

47 
4-7 
9-4 

-k} 

504 

6749 
7205 

7659 

6795 
7250 
7704 

6840 
7295 

7749 

6886 

7341 
7794 

6931 
7386 
7840 

6977 

|022 

7477 
7930 

7068 
7522 

7975 

7114 

7568 
8021 

7159 
L66 

3 

4 

5 
6 

1^8 

22.5 

4n  1 

Z3.8 

Z8.4 
23.0 

27.6 

32.2 

36.8 

414 

13 

509 

0.510 

5" 
5" 
5^3 

8111 
8562 
901  z 

8156 
8607 
9056 

9504 

9951 
0395 

0839 

8201 
8652 
9I0I 

9549 

9995 
0440 

0883 

8246 
8697 
9146 

9594 

0040 
0484 
0927 

8292 
8742 
9191 

ill? 

9236 

8382 
88n 
9280 

9728 

0173 
0617 
1060 

8^27 

8877 
9325 

9772 

0218 
0662 
XX04 

8472 
8922 

9370 

9817 

0262 
0706 
1x48 

!5P 
8967 

9415 

7 
8 

9 

32.0 

37.6 

41.3 

9.83  9459 

9638 

0084 
0529 
0972 

9683 

0129 

0573 
1016 

986X 

0307 
0750 
1 192 

9.83  9906 
9,840351 

0795 

X 

2 

45 

4.5 
9.0 

44 

n 

514 
5«9 

0^20 

521 

5" 

323 

"37 
1677 

2Zl6 

^554 
2990 

34^5 

1281 
1721 
2160 

2598 

3034 
3468 

1325 
1765 
2204 

2641 

3077 
35i» 

1369 
l8oa 
2248 

2685 
3121 

3555 
3988 

4420 
4850 
5278 

1413 
1853 

2292 

2729 
3164 

3599 

1457 
1897 

^335 

2772 
3208 
3642 

1501 
1941 

^379 

2816 

3685 
41 18 

4549 
4979 
5407 

1545 
1985 

2423 

2860 

3*95 
37*9 

1589 
2029 

2467 

2901 

3338 

3772 

X633 
2072 
25x0 

38x5 
4*47 

3 
4 

I 

9 

'2-5 

x8.o 

22.5 
27.0 

36.0 
40.5 

13.2 
Z7.6 
22.0 
264 
30.8 
35.2 
59.6 

9.84  3858 

3902 

4333 
4764 

5193 

3945 

4377 
4807 
5236 

4031 

4463 
4893 

5321 

4075 
4506 

4936 
5364 

4x6x 

459* 
5021 

5450 

4204 

4635 
5064 

549* 

4290 
4721 
5150 

4678 
5x07 

5535 

I 
2 

43 

n 

4» 

X2.6 

z6.8 

2X.O 
25.2 

5*4 
526 

5578 
6004 

6429 

5620 
6047 
6471 

6089 
6514 

5706 
6132 
6556 

5748 
659^ 

5791 
6217 

6641 

5834 
6259 

6683 

5876 
6302 
6725 

59'9 
676^ 

596X 
6386 
68x0 

3 

4 

I 

12.9 

X7.2 

25.8 

527 
528 
529 

0.530 

531 

531 

533 

6852 
7275 
7695 

6895 

7317 
7737 

8156 

8574 
8991 

9406 

6937 

7359 
7779 

6979 
7JOI 
7821 

7021 

7443 
7863 

7064 

7485 
7905 

7106 
7527 

7947 
8366 

8783 
9x99 

96x3 

7148 
7569 

7989 
8407 

8824 
9240 
9654 

7190 
761X 
803  X 

8449 

8866 
9282 
9696 

7232 

7653 
8073 

849X 

7 
8 

9 

30.  z 

344 
38.7 

294 

33-S 
37.8 

9.848115 

8198 

8616 
9032 

9447 

8240 

8658 
9074 

9489 

8282 

8699 
9116 

9530 

8324 

8741 

9157 
9572 

8533 

8949 
9365 

8908 

93*3 
9737 

X 

2 

4 

41 

tl 

20.5 

24.6 
28.7 
32.8 
36,9 

40 

534 
535 
536 

9.84  9778 

9.85  0191 
0602 

9820 
0232 
0643 

9861 

9902 

0315 
0725 

9944 
0766 

9985 

0397 

0807 

0026 

^1 

S067 

0109 
0520 
0930 

5150 
056X 
097X 

3 
4 

I 

16.0 

20.0 
24.0 

537 
53« 

539 
0.540 

541 
S4» 
543 

544 
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6473 
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7410 

7565 
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6504 
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8970 
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1334 
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4763 
49*5 

5086 
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5568 
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6520 
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6834 
6990 


7x46 


7302 

7457 
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7766 
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8073 
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8379 
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8683 


8814 

8985 
9x36 

9286 

9436 
9585 

003X 
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03*7 
0474 

0621 

0767 
0913 
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1348 
1493 
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3963 


4x27 
429X 

4454 

46x7 

4779 
4941 

5x02 
5263 

54*4 


5584 


5744 

mi 

6220 
6378 
6536 

6693 
6849 
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7x62 


7317 
7472 

7627 

7781 
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824X 


8698 


8849 
9000 

9x51 

930X 

9451 
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9898 
5046 
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0489 
0635 

0782 
0927 
1073 

X2l8 

X363 
X507 


X65X 


3980 


4144 
4307 

4470 
4633 

4795 
4957 

5xx8 

5*79 
5440 


5600 


5760 

6236 

6394 
6551 

6708 
6865 

702X 


7x77 


7488 
7642 

7796 
7950 
8104 

8257 
8409 
856X 


87x3 


8864 
90x5 
9x66 

9466 
96x5 

9764 

9913 
oo6x 


0209 


0356 
0503 
0650 

0796 
0942 
X087 

"33 

X377 

XS22 


x666 


3996 


4x60 

43*4 
4487 

4649 
48x2 

4973 

5»35 
5*95 
5456 


56x6 


5775 

5935 
6093 

6252 
64x0 
6567 

6724 
688x 
7037 


7193 


7348 
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78x2 
7966 
81x9 
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84*4 
8577 
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90  J  X 
9x81 
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9481 
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4666 
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5951 
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6268 
6425 
6583 

6740 
6896 

7053 


7208 


7364 
7519 
7073 

7827 
7981 
8x34 

8287 
8440 

859* 


8743 


8895 
9046 

9x96 
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9496 

9645 

9794 

9943 
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0238 
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0533 
0679 
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C    0 


0.900 

901 
901 
903 

904 

905 
906 

9oi 

909 

0.910 

911 
912 
913 

9H 

916 

917 
918 
919 

0.920 

921 
922 
923 

924 
925 
926 

9*7 
92S 

929 

0.930 
931 

93* 
933 

934 

935 
936 

93 
93 
939 

0940 

941 
942 

943 

944 

945 
946 

947 
948 

949 

0.950 


9.94 1565 


1709 
1852 

«995 

2128 
2280 
2422 

2564 
2705 
2846 


9.94  2986 


3126 
3266 

3405 

3544 
3683 

3821 

3959 
4097 
4*34 


9-944371 


4507 
4644 

4779 

4915 
5050 

5184 

5319 
5453 
5586 


9.94  5720 


5«53 
5985 
6118 

6250 
638Z 

65  Z2 

6643 
6774 
6904 


9.947034 


7163 

7293 
7421 

7678 
7806 

7934 
8061 

8188 


9.94  8314 


1579 


1723 
1866 
2009 

2152 
2294 
2436 

2578 
2719 
2860 


3000 


3140 
3280 

3419 

3558 
3697 
3835 

3973 
4111 

4248 


4385 


4511 
4657 
4793 

4928 

506 

519 

533» 
5466 

5600 


5733 


5866 

5999 
6131 

6263 
6394 
6525 

66<6 

6787 
6917 


7047 


7176 
7306 

7434 

7563 
7691 

7819 

2946 
8074 
8200 


8327 


1594 


2024 

2166 
2309 
2451 

2592 

*733 
2874 


3014 


3154 
3*94 
3433 

357* 
37" 
3849 

3987 
4124 

426  z 


4398 


4535 
4671 

4806 

4942 

5077 
521X 

5346 
5480 

5613 


5746 


5879 
6012 

6144 

6276 
6407 

6539 

6669 
6800 
6930 


7060 


7180 
7318 

7447 

7576 
7704 
7832 

795? 
8086 

8213 


8340 


1608 


1752 
1895 
2038 

2Z8l 

2323 
2465 

2606 

2747 
2888 


3028 


3168 
3308 

3447 

3586 

37*5 
3863 

4001 
4138 
4*75 


4412 


4548 
4684 

4820 

4955 
5090 

5225 

5359 

5493 
5626 


5760 


5893 
6025 

6157 

6289 
6420 
6552 

6682 
6813 
6943 


7073 


7202 

733X 

7460 

7589 
7717 

7844 

797* 
8099 
8226 


835» 
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1622 


1766 
1909 
2052 

219s 

*337 
2479 

2620 
2761 
2902 


3042 


3182 

33** 
3461 

3600 
3738 
3877 

4014 
4152 
4289 


44*6 


4562 
4698 

4833 

4969 
5104 
5238 

537* 
5506 

5640 


5773 


5906 
6038 
6170 

6302 
6434 
6565 
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6826 
6956 


7086 
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7344 
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7729 
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7985 
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2775 
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3336 
3475 

3614 
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3890 

4028 
4166 

4303 


4439 


4575 
47" 
4847 

4982 
5"7 
5*5* 

5386 
55*0 
5653 


5786 


5919 
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6184 
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6447 

6578 

6709 
6839 

6969 


7099 


7228 

7357 
7486 

7614 
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7870 

7997 
8x24 

8251 


8377 


1651 


2o8z 


2223 

2365 
2507 

2649 
2790 

2930 


3070 


3210 

3350 
3489 

3628 

3766 

3904 

4042 

417? 
4316 


4453 


4589 

47*5 
4861 

4996 
5121 
5265 

5399 

553 
566 


5800 


593* 
6065 

6197 

6329 

6460 
6591 

6722 
6852 
6982 
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7241 
7370 

7499 

7627 
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8010 
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985 
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992 
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999 

1.000 

9.94  8314 

8327 

8453 
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8704 

8830 

8955 
9079 

9203 
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9574 
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9820 
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0064 
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0307 

0428 

0669 
0790 

8340 
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8365 
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85x6 
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9'4' 

9265 

9389 
95'3 
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8466 
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87x7 
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9340 
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8604 
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0838 
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8930 
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9303 
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35'4 

3627 
3740 
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3964 
4076 

4x87 
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3x97 

3208 
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3231 

3344 
3458 
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3796 

3908 
4020 
4x31 

3265 
3378 
349* 
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37'7 
3829 

3941 

4053 
4x65 

4276 

3276 
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3503 

3616 
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3953 
4064 

4x76 

3*99 
34x2 

35*6 
3638 

3975 
4'98 

33x0 

34*4 
3537 

3650 
3762 

3874 

3986 
4098 
4209 

33** 
3435 
3548 

366X 

3773 
3885 

3997 
4x09 

4220 
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3672 
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B 

C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PP.  1 

1.000 

OOI 

001 

003 

9-95  4443 

4*54 

4265 

4486 
4597 

4276 
4387 

4287 

4398 
4508 

46x9 

4198 

4309 

4320 

433X 

444* 

4553 
4663 

434* 

4453 
4564 

4674 

4353 
4464 

4575 

4365 

4409 

4519 
4630 

44»0 

4530 
4641 

443« 

454X 
4652 

004 

4685 
4795 
4904 

4696 
4805 

4915 

4926 

47x8 
4827 

4937 

4838 
4948 

4740 
4849 
4959 

4860 
4970 

4762 
4871 
4981 

4882 
499* 

4784 

4893 
5002 

009 
1.010 

on 
012 
013 

5013 
5122 

5a3» 

5024 

5133 
5242 

5350 
5674 

5035 

5»44 
5»53 

5046 
5264 

5»75 

5068 

5*77 
5285 

5296 
5404 

55" 
5620 

57*8 

5090 

5»99 

5307 

5XOX 
520Q 
5318 

5XX1 
5210 

53*9 

5437 

5545 
5652 

5760 

X  1.2 

9.95  5340 

5361 

537* 

5383 

5394 

5415 

54*6 

5448 
5663 

5469 

5^!S 
5588 

5695 

5491 

5599 
5706 

5502 
5609 

5717 

55»3 
5631 
5738 

5642 
5749 

014 

015 
016 

5S78 
59«4 

578» 
5888 

5995 

579» 

1^ 

5803 

5813 

5824 

593J 
6038 

583s 

5846 

595» 
6059 

5856 

5963 
6070 

5867 
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3 
4 

4.8 
6.0 
7.2 

84 

9-1 
X0.8 

017 
018 
019 

1.020 

021 
022 
023 

6091 
6197 
6303 

6102 
6208 
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